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I. Turning and Boring 





Much special machinery was built by the Amer- 
ican manufacturers who engaged in the making 
of the British 8- and 9.2-in. shells. Fortunately 
it has been possible to expedite the work on the 
United States 8-in. shells by using this special- 
ized equipment, and a compilation has been made 
of the various sequences of operations and ma- 
chine-tool equipments which have been developed 
in one shop for the purpose of manufacturing the 
United States shell as an aid to other American 
manufacturers who may engage in similar Gov- 
ernment work. 





shell contracts were placed in this country, manu- 
facturers who undertook this work were forced 
either to use standard machine tools or design and build 
special equipment. Many machine tools adapted for 
munition work were available when America entered 


[: THE early part of the great war, when foreign 
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FIG. 1. ROUGH SHELL FORGING 


the war and placed contracts for munitions. Much of 
this machinery needed but slight changes to adapt it 
for United States munition work, enabling production 
to be started much earlier than would otherwise have 
been possible. 
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Among the manufacturers who had worked on large 
contracts for British 8- and 9.2-in. shells was the Root 
& Vandervoort Engineering Co. of Moline, Ill., and it 
found that in order to realize on its British shell con- 
tracts special machines and methods would be required. 
Since none of these were then available the company 
designed and built its own equipment. These special 
tools gave such satisfactory results that a market for 











CENTERING BASE OF SHELL 


FIG. 2. 


them was developed among other shell contractors, and 
the company now devotes a whole department to the 
manufacture of shell lathes. 

When the United States entered the war the Root & 
Vandervoort Co. placed its munition shops at the dis- 
posal of the Government. Through the courtesy of this 
company the American Machinist was able to obtain the 
necessary information and views for this series of 
articles. 

The United States 8-in. Type B shell differs from the 
British shell principally in having a solid forged base 
instead of the British method of forging the base open 
and then closing with a screwed-in plug. The threaded 
nose of the United States shell is also fitted with an 
adapter which screws in and is threaded to take the 
detonator. m 

The inside of the shell nose must be forged open and 
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closed in after boring. Unless the closing-in operation 
is accurately handled the inside will not be concentric 
with the exterior and must then be bored true through 
the small opening in the shell nose, which is a difficult 
operation and adds greatly to the cost of manufacture. 
The rough shell forgings, made of 60-point carbon 
steel, weigh about 310 Ib. as received from the forge 
shops. The finished shell weighs about 172 pounds. 
The shells receive no heat treatment other than the 
normalizing process at the forge shop and the open- 
air annealing after the forging operation of closing in 


the nose. 
The principal operations are here enumerated, al- 
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moved from one department to another they are loaded 
on electrically operated trucks. 

The hollow shell forging as received rough from the 
forge shop is shown in Fig. 1, and receives its first in- 
spection for visible defects. It is then gaged and 
marked for the facing operation on the base. The gage 
and marker for this is a V-shaped bar, one limb of 
which is passed into and against the bottom of the forg- 
ing. Te the end of the other limb is fitted a block with 
a templet hole to receive a center punch. Striking the 
punch with a hammer the workman places three or more 
punch marks in a row to guide the cut-off man. 

The shell is then placed in a shell lathe and held in an 





FIG. 3. 


though such details as the inspections after each oper- 
ation have not been included. 

Owing to the weight and size of the shells the han- 
dling is an important item, so each machine is equipped 
with chain hoists, and the elevated platforms shown in 
Fig. 3 are extended throughout the shops to avoid the 
raising and lowering of the parts in process. In only 





SEQUENCE OF OPERATIONS 


Cut off open end 

Face end and lug for center 
Center 

Rough-turn 

Rough-bore 

Finish and spade bore 
Bevel nose 

Forge nose 


Drill nose 

Bore nose and face for length 

Mill thread in nose and place adapter 
Heat-treat (not used on type B shells) 


Finish-turn 

Grind bourrelet 

Finish-face base and cut off 
Turn base cover groove 
Turn band recess and wave 
Clean 

Sandblast inside 

tive hydraulic test 

Ringing test for defects 
Press in band 

Turn band 

Final inspection 

Apply base cover 

Varnish and box for shipment 
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one or two cases are helpers required, and in such 
cases it is more as an aid to speeding up rather than an 
actual necessity. When large numbers of shells are 


GENERAL SHOP ARRANGEMENT FOR SHELL WORK 


air-operated chuck while the surplus stock is removed 
from the base, and the small! lug on the end is cleaned 
up for centering. This first operation goes deep enough 
to show the structure of the steel and reveal any seams 
or defects that were not visible in the rough forging. 
It also gives clean stock for centering and for starting 
the roughing cuts, but sufficient metal is left for seating 
the bore and for the final clean-up on the base. 

A hoist now raises the shell from the lathe, and it is 
placed on a platform back of the workman, where it is 
inspected; then rolled along to the next station, where 
the next workman places it on an air-expanded plug 
arbor and locates it by the rough bore for the centering 
operation as shown in Fig. 2. This also shows the 
tackle used in hoisting. 

The combination center drill is held in a drill chuck 
mounted in a movable revolving spindle A driven by a 
belt from a pulley overhead. The drill head is mounted on 
a cross-slide with positive locking stops at the forward 
position so that the drill may be pushed back of the 
lathe out of the way while the shell is being placed on 
the arbor. The bent handle B is used in sliding the 
head back and forth. The drill is fed into the work 
by the lever C. This makes the shell ready for the 
roughing operations. 

After the shell forging has been centered it is ready 
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for the following or third operation—that of rough- 
turning on the lathe, as shown in Fig. 4. This lathe 
is equipped with an air-operated expanding mandrel 
and a carriage with two cross-slides and toolposts. 
In this operation, as well as all other turning and ma- 
chining operations, heavy streams of cutting-compound 
are kept flowing on the tools, for heavy cuts and high 
speeds are used. The compound is conveyed to the tools 
by pipes and hose from pipe systems as seen at A. 
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cutting-off tocls in the next operation shown ‘in Fig. 6. 
The cutting off of the surplus stock after rough-turn- 
ing is a departure from general practice and has the ad- 
vantage of insuring much longer life for the cutting 
tools and gives greater production. 

The cutting-off machine, Fig. 6, is equipped with an 
air chuck and has two tool slides so arranged that one 
tool is opposed to the other and the pressure of the cut 
balanced, thus permitting heavy feeds without chat- 











—~ 









































FIGS. 4 TO 9. OPERATIONS ON SHELL 
Fig. 4—Lathe equipped for rough-turning shell. Fig. 5—Shell after rough-turning. Fig. 6—Cutting off base of shell. Fig. 7— 
The finish-boring operation. Fig. 8—Shell ready for nosing-in operations. Fig. 9—Cross-section of shell after nosing-in 


For rough turning, two high-speed tools are used, one 
in each toolpost shown at B. The second tool fol- 
lows the first, and leaves a shoulder near the center of 
the sheli as shown in Fig. 5. This shoulder is left to 
give proper form when forging-in the nose and to in- 
sure sufficient stock for the bourrelet. Limit snap gages 
are used to test the diameters, and the shell is in- 
spected for any seams which may show up after the 
roughing operation. 

It will be noticed by referring to Fig. 4 that the first 
roughing tool does not finish the shell clear to the end 
of the forging, but only as far as will be required for 
the finish. This leaves the rough portion to be cut off 
later, but goes far enough to give clean stock for the 


tering and consequent breaking down of the tools. One 
operator handles two or three machines on this oper- 
ation. 

The rough boring is done on a lathe equipped the 
same as the one shown in Fig. 7, except that the bor- 
ing bar tapers toward the end and is provided with an 
attachment in which a master form controls the move- 
ment of the cross-slides. Aside from the profile of the 
master form this attachment is similar to an ordinary 
taper attachment, and determines the inside form of the 
shell. The boring cutter is shown at A. Limit gages 
are used to check the diameters. The depth is con- 
trolled by the stop B. Tubes passing through the bor- 
ing bar keep the tool flooded with cutting compound. 
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An auxiliary supply of compound is furnished through 
the pipe C and controlled’ by the valve D. This is used 
to wash the chips out of the interior of the shell when 
the tool is removed. 

The next operation is to bevel the inner edge of the 
open end, as shown in Fig. 8, and make the shell ready 
for the forging or closing-in operation. 

As previously stated the forging-in of the shell nose 
is a most important operaticn, for the inside and out- 
side must be concentric, the prescribed form must be 
maintained and the nose must be central with the shell 
body. The general practice has been to use hydraulic 
presses for this work, but the results so obtained have 
not been entirely satisfactory and have frequently ne- 
cessitated extra machining operations. The process as 








EQUIPMENT FOR NOSING-IN THE SHELL BLANK 


FIG, 10. 


carried on by Root & Vandervoort is a radical departure 
from established methods and produces satisfactory re- 
sults. Fig. 9 shows a shell which has been picked up 
at random and sawed open to show the cross-section 
after the outside had been forged to shape and the 
adapter hole bored. This illustration shows that the 
shell walls are as even and perfectly formed as though 
they had been turned and bored. 

The equipment for handling the closing-in operation 
is shown in Fig. 10. A Nazel air hammer and a Root 
& Vandervoort shell lathe are mounted on separate 
bases, but are so connected that the alignment and the 
distance of the work from the dies may be maintained 
at all times. 

The forging dies are made in halves in the exact form 
of the shell nose and are mounted on the hammer as 
shown. The head of the shell lathe is provided with an 
air chuck and slides longitudinally upon the lathe 
bed, which is in turn fastened to a sub-base with suit- 
able bolts. Heavy setscrews with locknuts are pro- 
vided to adjust the position of the sub-base in order to 
establish and maintain its alignment. 
fastened to the bed of the hammer by the heavy straps 
seen at A. 

The lathe spindle is turned at a slow speed by the 
flanged pulley B which is driven by a belt from a drum 
overhead. 

A pinion mounted on the shaft of the handwheel C 
meshes with the large spur gear D, while a pinion on 
this latter shaft engages a rack on the under side of the 


The sub-base is © 
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head enabling the operator to move the work forward or 
backward at will. 

The furnaces for heating the shells may be seen back 
of the forging machine and have openings to receive 
the shells which are entered a fixed distance. A plat- 
form runs the full length of the furnace for convenience 
in handling the work. As the shells are pushed into the 
furnace openings they drop between power-driven roll- 
ers that keep them turning and insure an even heat, 
which is very 
necessary to 
successful forg- 
ing. When a 
shell has reach- 
ed the proper 
heat it is drawn 
from the fur- 
nace, seized by 
tongs attached 
to the chain on 
the overhead 
trolley E, passed 
to the machine 
and placed in 
the chuck. By 
turning the 
handwheel the 
operator pre- 
sents the heated 
4 end of the shell 
to the forging 
dies which at 
the same instant 
are brought in- 
to operation by 
the hammer 
man. The driv- 
ing mechanism 
on the lathe head 
keeps the shell 
rotating con- 
stantly as it is 
fed into the dies. Positive stops arrest the forward 
movement of the head when it has advanced to the 
proper point and prevents the shell from entering too 
far. When the forging is completed the shell is released 
from the chuck and a fourth operator seizes it with a 
pair of tongs and swings it to the floor to cool. Fig. 11 
shows a shell as it leaves the dies. 

















FIG. 11. SHELL AFTER NOSE-FORGING 
OPERATIONS 


Library Service for Shipyard Workers 
At Portland, Ore. 


Due to the demand for good books on trade subjects 
and related topics, the Portland, Ore., library has in- 
stalled a system in the Columbia River Shipbuilding 
Corporation yard whereby any employee may obtain any 
book, for a period of two weeks, to be delivered at the 
plant. The advantages of the plan are that it gives the 
ship workers privileges equal to those of persons who 
live near the library. 

Request blanks are left at the plant and distributed 
among the men. Anyone desiring books may get them 
by filling out a blank and dropping it in one of the yard 
boxes. 
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Heat-Treating Gears for Army Trucks 
In the Electric Furnace 


By DWIGHT D. MILLER 


Engineering Department of the Society for Electrical Development, Inc., New York 





The great benefits derived from the proper heat 
treatment of gears for motor trucks are here 
made plain. The use of the electric furnace for 
the heating of gears as it is practiced by. one 
of the largest concerns in the country is also 
described. 





and more upon trucks for transportation because 

of the serious congestion of the railroads, which 
in turn has been caused by the accumulation of a 
vast amount of material needed in the various arms 
of the service for the prosecution of the war. 

The demands of the shipbuilding program alone are 
enormous, not only for steel and metals of all kinds 
necessary for the building of the ships themselves, but 
also for lumber and other materials used in the housing 
of the great army of workmen employed in carrying 
out the program. 

Thus, instead of transporting the finished trucks by 
rail to the seaboard or other point of destination, the 
authorities have ordered that they shall proceed from 
the factories not only under their own power but also 
they shall be fully loaded. This order serves two 
purposes—it relieves the congestion of rail and water 
transportation and, what is more important, subjects 
the trucks to severe and sustained tests of endurance 
and reliability for hard service for which they are 
designed and will eventually get under actual war con- 
ditions. 

While it would be idle to try to differentiate between 
the most vital parts of a truck, since all are inter- 
locked and dependent on each other for proper func- 
tioning, it can be stated that no part is more important 
than the gears, as they are the connecting link in the 
transmission system and transmit the motive power 
developed by the engine to the wheels. Nor are any 
parts subjected to greater stresses and shocks repeatedly 
applied, thus testing their endurance and ability to resist 
strain to the utmost. 

Under actual battle conditions trucks must travel 
rough and wneven terrain at comparatively high speed 
with heavy overloads, which puts on the gears static, 
dynamic and torsional stresses far in excess of those 
encountered in commercial service. 

To meet these severe conditions successfully the 
highest grade of material is required, which must be 
refined by proper heat treatment in order to bring out 
to the utmost the known physical characteristics which, 
though inherent in the material, are developed to their 
maximum only by such treatment. 

In selecting the proper material for the manufacture, 
cf automobile gears, strength combined with lightness 
and high elastic limit, hardness and toughness is among 
the physical characteristics sought. 


ee the United States Army is depending more 


It has long been recognized that by alloying the 
proper grade of carbon steel with other alloys, steels 
of superior quality can be obtained—steels which 
possess much greater strength for the same weight 
or the same strength for less weight. 

Formerly automobile gears were manufactured from 
carbon steel and designed with ample stock to take 
care of any imperfections that might develop. Today, 
however, with the tremendous demand for metals of 
all kinds, exceeding in some instances the supply, it 
is imperative that every pound be conserved that is 
compatible with high-quality production and reliability 
of operation. 

The steel of which this article treats is known 
technically as quaternary steel because it is an alloy 
steel containing two alloying elements, namely, nickel 
and chromium. . 

Alloy steel has been defined by the Bureau of Mines 
as “steel that contains one or more elements other 
than carbon in sufficient proportion to modify or im- 
prove substantially and positively some of its useful 
properties.” 

This chrome-nickel steel is heat-treated, as it is 
recognized that such treatment contributes more to the 
superior qualities thus secured in the metal than does 
the addition of the alloys themselves. In fact there 
are in everyday commercial use heat-treated alloy 
steels which develop a strength two to three times as 
great as the simple carbon steels which they replace, 
and they also possess greater reliability. 


ILLUSTRATING THE BENEFITS OF HEAT TREATMENT 


The benefits derived from the heat treatment of 
steel have been clearly demonstrated by what is known 
as Metcalf’s experiment. Metcalf took a small bar of 
high-carbon steel, as this steel clearly shows the effect 
of heat treatment, and nicked it at short intervals 
from the end. He then heated the end slowly until 
it had been burned, the rest of the bar being heated 
by conduction only. The bar was then withdrawn and 
allowed to cool slowly. Upon breaking it at the points 
of the various nicks a series of fractures were ob- 
tained which corresponded to the various temperatures 
attained by the steel at these points. When these 
fractures were examined under the microscope they 
showed that at the burned end the grain was very 
coarse and bright, while that of the fractures of the 
nicks further removed from the fire became successively 
finer and duller until the fracture on the point of the 
bar that had been heated by conduction to just above 
the critical point was reached, which showed the best 
structure, the greatest grain refinement. After nassing 
this point the grain became coarser again, correspond- 
ing to that obtained by the temperature at which the 
bar was originally finished. 

One of the benefits derived from the addition of 
nickel as an alloy is, briefly, that it greatly increases 
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the elastic limit, hence the ultimate strength of the 
material for commercial use, for in order to keep the 
entire transmission system of a truck properly aligned 
and the gears in correct mesh the steel should never be 
stressed beyond its elastic limit. It also adds to the 
toughness and endurance of the steel. 

By the addition of chromium the steel attains a 
greater mineral hardness without the accompanying 
brittleness as is the case with carbon steel; it also 
adds toughness, imparting to the steel what is known 
as “tough hardness.” This toughness naturally follows 
from a fine grain structure which is characteristic of 
both chrome and nickel steel, and likewise increases 
the elastic limit and tensile strength. With coarse- 
grained steels the cohesion between grains is lessened 
and the steel is said to be tender. 

Thus by alloying both these elements, nickel and 
chromium, in proper proportions with a steel of certain 
carbon content, an alloy steel of the highest grade is 
obtained, because when nickel and chromium are used 
together in this manner the resultant steel seems to 
possess the high physical properties of each to an in- 
tensified degree. 


INHERENT QUALITIES IMPROVED BY HEAT TREATMENT 


While the inherent physical qualities of raw chrome- 
nickel steel—that is, as it exists in the ingot—is far 
superior to carbon steel these are still further devel- 
oped by proper heat treatment, as pointed out in 
Bulletin No. 100, issued by the Bureau of Mines, which 
says: “By suitable treatment pieces of small mass can 
be made to have as high physical properties as any 
steel known, with any elastic limit between 40,000 and 
250,000 Ib. per square inch, accompanied by ductility 
that is high compared to its strength, as the ductility 
naturally lessens as the elastic limit increases.” 


OBJECT OF HEAT TREATMENT 


The complete cycle of heat treatment consists of 
hardening, annealing, and tempering or drawing. Its 
object is to change or reguiate the constituents, the 
grain and network of the steel and impart certain 
permanent conditions. The effect of heat treatment is 
varied and wide, as already pointed out, and depends 
upon the chemical composition of the steel, the degree 
of heat used as well as the rate of cooling; also upon 
the cooling medium used. Thus by varying the heat 
treatment of a given piece of steel its entire structure 
can be partially or wholly changed. 

In order to understand how these changes are brought 
about by heat treatment it is necessary to have at least 
a general understanding of the composition and struc- 
ture of steel. 

No solid commercial steel is homogeneous. Like rock, 
which is composed of different minerals, the structure 
of steel, in which carbon and iron are the essential as 
well as controlling elements, is complex. 

There are three distinct and individual grain struc- 
tures—cementite, ferrite and pearlite—of which steel 
is composed, which are developed in passing through 
the ascending and descending critical temperature 
ranges, or points, by heat treatment. 

Steel may have one, two or three critical points, 
according to its carbon content. Thus steel containing 
approximately 35 or less points of carbon has three; steel 
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ranging between 35 and 89 points carbon has two, while 
, that containing more than 0.89 per cent. of carbon 
has only one critical point, or temperature, the critical 
point being understood to include both the decalescence 
and recalescence points which are reached when heating 
and cooling respectively. 

The heat treatment given to the particular gears 
with which this article deals consist of hardening. 
This process is accomplished by heating to a tempera- 
ture somewhat above the upper critical point and then 
quenching suddenly by plunging the piece in water, oil 
or brine. 

The specific results obtained are governed by three 
factors: (1) The degree to which the piece is heated; 
(2) the time of both heating and cooling the piece, 
and (3) the uniformity with which this procedure is 
carried out. 


HEATING FOR HARDENIDG 


The degree of temperature to which the steel is 
heated depends upon the object sought. As already 
noted the strength of steel is determined mainly by 
a close, fine-grain structure, and this is secured to the 
maximum degree by heating just slightly above the 
upper critical range. Heating to a higher temperature 
tends to coarsen the grain and make the steel brittle, 
while if continued for a considerable length of time it 
is apt to overheat the steel. Steel in this condition 
can only be normalized by heat refining either by 
annealing alone or in combination with mechanical 
working. If heated to a still higher temperature the 
steel is burned and hopelessly ruined. In this condition 
it is only fit for remelting. 

In general it can be stated that the best practice 
is to heat the steel to the lowest temperature which 
will give the desired results and to hold the piece 
at this temperature, which must be constant, only for 
a sufficient length of time to allow all parts of it to 
become uniformly heated by penetration. This proce- 
dure saves time and fuel and produces the best results. 


QUENCHING OR COOLING FOR HARDENING 


If a piece of steel is allowed to cool slowly after 
having been heated beyond the upper critical tempera- 
ture range, changes take place in its grain structure 
as it cools. Sudden quenching or cooling is the method 
used to obstruct or retard this transition, and the more 
sudden it is the harder the steel will be. When at 
a temperature slightly above the upper critical, or 
decalescence, point the grain structure is mainly 
cementite, which is the hardest of the three structures. 
Hence sudden cooling tends to maintain this structure 
permanently in the steel, as sufficient time is not 
given to allow change into either the pearlitic or 
ferritic structure, both of which are softer in the order 
named. 

Quenching in brine produces greater hardness than 
quenching in water, while both produce greater hard- 
ness than oil, the temperature remaining the same in 
all cases. Where extreme hardness is sought iced water 
or brine is used as the quenching medium. In the 
case of iced brine the treatment is most severe and 
sets up the greatest stresses, so great that the resultant 
strains due to contraction in cooling often crack the 
surface. Such treatment leaves the steel in its hardest 
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and most brittle state and few steels can successfully 
withstand it. While plunging the heated piece in iced 
water is not so severe a treatment, it leaves the steel 
extremely hard and brittle, so that annealing or tem- 
pering is necessary to render it workable or suitable 
for many commerciable purposes. Oil tempering pro- 
duces the least severe stresses and strains and tends 
to toughen the core of the steel while leaving it com- 
paratively hard on the outside. After such treatment 
the piece may or may not be tempered or annealed 
according to the use to which it is put. 

Quenching tanks of ample size should be provided 
so that rapid change in the temperature of the cooling 
medium by absorption of heat may be avoided. This 
is important, otherwise those pieces which have been 
quenched first will be more rapidly cooled than those 
following, and uniform results will not be secured. 

It is at once evident that if a piece is not uniformly 
heated it will not cool uniformly, and the results ob- 
tained will vary. Again, even if uniformly heated, if 
the piece is cooled at a varying rate the results obtained 





THE ELECTRIC HEAT-TREATING FURNACE 


will again vary. Hence it is very important that the 
heating and cooling of each piece be performed at the 
same rate and within the same time in order to secure 
duplication of results. 

The reputation of the motor trucks manufactured 
by the Pierce-Arrow Motor Car Co. is too well estab- 
lished to need further comment, and it was with a view 
to ascertaining just how this company heat-treated 
their gears that I visited the plant at Buffalo, N. Y. 

Through the courtesy of F. B. Hubbard, plant engi- 
neer, and John Miller, metallurgist, a comprehensive 
idea of this heat treatment was obtained. It was 
found that the heating medium is an electric furnace 
and the steel treated contains 0.15 per cent. of carbon, 
3.5 per cent. of nickel, with 1.5 per cent. of chromium; 
further it is carburized before quenching from the 
electric furnace. 


THE ELECTRIC FURNACE 


The electric furnace in which the finishing heat is 
given to the gears is made by the Electric Furnace 
Co., Alliance, Ohio, and is of sheet metal, the inclosure 
being rectangular in shape and lined on the inside with 
suitable fireclay brick, this lining being backed up with 
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a high-grade heat-insulating material between the brick 
and metal. 

It has a capacity for heating 200 lb. per hour to 
approximately 1600 deg. F., is rated at 40 kw., and 
designed for single-phase 25-cycle operation. 

Along either side of the furnace from front to back 
run two troughs made of a highly refractory carbide 
mixed with a binder so that it can be easily molded. 
These troughs, which are rectangular in shape and open 
at the top, are filled with resistor material consisting 
of broken carbon or graphite to which the current is 
fed by means of electrodes fastened to the ends. The 
function of these troughs is to generate the necessary 
heat, which is then radiated mainly to the roof and 
from there reflected down onto the hearth and the 
material being processed. Such construction is known 
as a resistance reverberatory-hearth type furnace and 
can be likened to two huge glowers, similar to the 
filaments of incandescent lamps, contained in a simple 
yet substantial heat-insulating inclosure. 

The furnace is charged and discharged through a 
door at one end. This door is insulated 
in the same manner as the furnace in- 
closure, is counterweighted and slides up 
and down vertically. The whole con- 
struction is both substantial and reliable, 
allows of small radiation loss and pro- 
vides a strictly commercial furnace since 
all materials used are readily obtained in 
the open market. It also insures accurate 
control of the three vital points of proper 
heat treatment, that is, atmosphere, time 
and temperature. 

Three-phase 25-cycle current stepped 
down to 440 volts is supplied from 
Niagara Falls or from the isolated plant 
on the premises, as the Pierce-Arrow 
company generates part of the total elec- 
tric power used. This current goes to a 
special regulating transformer, which is 
of standard design and furnished with 
all heat-treating furnaces. It is provided with nine 
taps in the form of oil-insulated, hand-operated, selec- 
tive, oil-break switches, by means of which the voltage, 
current and hence the heat of the furnace are controlled 
and adjusted to suit the requirements of the particular 
process going through. 

In addition to the usual control switches on the board 
there is a wattmeter and a double-pole, double-throw 
switch, by means of which the furnace-heating troughs 
can be separately controlled. They are run in parallel. 
In an adjoining space separated by a partition are 
mounted two recording pyrometers, one a Leeds & 
Northrup and the other a Bristol. These are connected 
to a thermocouple inserted through the roof of the fur- 
nace and protruding well into the furnace. Thus a close 
end accurate check on as well as record of the temper- 
ature in the furnace inclosure is had at all times. 

As soon as the main switch is closed, current flows 
through the resistor material in the troughs. This 
material, due to the negative coefficient of carbon or 
graphite, when cold is a poor conductor and at the start 
offers resistance to the passage of current. This action 
in turn transforms the electric energy into heat energy 
and the material soon heats up. The hotter it gets 
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the better conductor it becomes, hence more current 
flows since there is less resistance to its passage. As 
soon as there is any indication of the furnace becoming 
overloaded, as shown by the wattmeter, the operator 
closes one of the control switches, cuts down the voltage, 
hence the power input, and can in this manner regulate 
and hold the temperature constant. 

The Pierce-Arrow company is turning out about 40 
trucks a day, ranging from two to five tons, and as 
there are fifteen to sixteen gears per truck the total 
number heat-treated daily is from 600 to 640 gears, 
ranging in weight from 3 to 15 lb. each. These are 
preheated in an oil furnace to a temperature of ap- 
proximately 1250 deg. F., at this temperature there 
being no danger of scale, and held there 30 min. They 
are then immediately transferred to the electric furnace 
and heated for half an hour at a definite temperature 
around 1450 to 1500 deg. F. In charging the electric 
furnace care is taken to insure that no one gear is 
nearer the door than 1 ft., thus avoiding any tendency 
toward uneven or nonuniform heating of the entire 
charge which consists of several gears. 

At the expiration of the heating period, which is 
eccurately timed, the gears are withdrawn one at a 
time and immediately quenched by plunging them into 
an oil bath which is located alongside of the electric 
furnace, requiring only a few seconds to make the trans- 
fer and thus exposing the heated gears a minimum of 
time ot the air. 

Again when removing the gears from the electric 
furnace for quenching, the door is raised only to a 
sufficient height for quick removal, hence the danger 
of oxidation is reduced to a minimum, since the furnace 
atmosphere is a reducing one, because of the nature 
of the resistor material and the slight amount of air 
admitted in this manner quickly absorbed. 

After quenching, the majority of the gears are 
allowed to cool in air, but some are drawn at a tem- 
perature of about 500 deg. F. The temperature of the 
oil in the quenching tank is maintained constant at 
some point between 90 to 120 deg. Fahrenheit. 

After undergoing this treatment the gears show the 
following average physical characteristics: 

. Brinell hardness on core..... 

. Brinell hardness on outside 

. Scleroscope hardness on outside. . 
ne nk wee bn Wiis dlewibid 150,000 ib 
5. Reduction of area on core is 50 per cent. 

According to Mr. Miller, some of the advantages of 
an electric furnace are elimination of oxidation; 
formity of temperature; accuracy of control, which 
enables work to be heated to within + 10 deg. F.; cer- 
tainty of duplication; clean work; saving in labor and 
material since it is not necessary to remove scale, and 
absence of smoke, fumes and noise. 


Poster Board to Impress Ship Workers 


By L. R. W. ALLISON 


The Carolina Shipbuilding Corporation, New York, 
is preparing detail shop drawings at its drafting room 
for a number of fabricated-steel freighters of stand- 
ardized type to be constructed for the Emergency 
Fleet Corporation at its shipbuilding plant at Wil- 
mington, N. C., now in course of erection. With a 
contract calling for delivery in a specified time there 
has been urgent need to impress the engineers and 
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draftsmen engaged on the plans with the necessity for 
working at top speed and with the greatest efficiency 
at all times. To convey this to the men continually 
and forcefully Eads Johnson, naval architect and one 
of the officials of the new corporation, has devised a 
changeable poster board, about 24 x 42 in., reading: 





OUR JOB 
We must lay keel for our first ship in 42 days from today 
We must launch our first ship in 117 days from today 
We must deliver our first ship in 280 days from today 
WHAT THE H—— ARE YOu WAITING For? 





This signboard, made of wood, is mounted on the 
wall with long dimension horizontal. Located at the 
end of the drafting room, facing the men, it is in direct 
view at all times. All lettering is black on a white 
field and is permanent with the exception of the nu- 
merals. The numerals are of standard metal type and 
are hung on escutcheon pins. Every morning a_ boy 
changes the numbers in the three lines underscored 
above, reducing the total of each by one day and, of 
course, two days at the week end. The number of days 
noted above are of date of Aug. 12. 

As a perpetual reminder this poster board has proved 
highly effective for the purpose, as each day it recalls 
to the men that there is one day less for the completion 
of the big task, and the last line of the sign, viewed at 
first with a little humor, tends to become more im- 
portant to the worker as it comes to his notice from 
day to day. The corporation intends to have others 
made of larger size for use in the different shops at 
the shipyards. 


Flush Pin Versus Limit Gages 
By C. F. ROGERS 


The article on page 283 of the American Machinist 
touches a subject which is open to discussion and about 
which many of us have divergent views. 

For example, take the simplest gage mentioned, the 
plug limit gage. This gage is meant to check the 
diameter of a hole between the limits of 1.998 in., and 
2.001 in.; that is, the smallest size that will be ac- 
cepted is 1.998 in. and the largest size 2.001 in. To 
obtain these diameters a plug gage of these sizes is 
proposed. 

It is quite certain that all work within the limits of 
this gage will pass inspection, but it is not so certain 
that the gage will pass all work within its limits. To 
make this quite clear we will assume the operator bores 
a hole exactly 1.998; the gage measuring 1.998 will 
not enter this hole (except by driving), although the 
hole is within the prescribed limits. The operator 
rebores the hole or, in case he has not gaged this piece, 
it is rejected by the inspector. 

This brings up the question of having the operator’s 
and the inspector’s gages differently dimensioned, in 
which case the operator’s gage should be 1.9985 and 
2.0005 in., or a limit of 0.002 in. This will tend to 
keep the operator closer to the mean dimension of 
1.9995 in., and in a measure counteract any carelessness 
on his part. The inspection gage in this case ‘then 
should be 1.9979, and 2.0011 in.; this will pass all work 
within the limits of 1.998 and 2.001 in. The inspector 
should be trained not to exert force. 





September 12, 1918 


Are you ready for the Big Drive? 465 


Bulldozer Operations with One- and Two- 
Motion Dies 


By J. V. HUNTER 


Western Editor American Machinist 





Properly designed and constructed dies will con- 
vert the bulldozer into a more universal machine 
than is generally realized. A variety of work, in- 
cluding bending pipe without flattening, making 
clevises, twisting bars, etc., may be done with 
one, or two, or more stage dies. The dies can 
generally be made of cast iron from cheap pat- 
terns and the machine work necessary to finish 
them is surprisingly simple. 





for use in the standard forge-shop bending ma- 
chine the more remarkable appear the usages to 
which it is possible to put this machine for practical 
manufacturing methods in the shaping up of all forms 
of bars, rods or sheets, providing the quantity called 
tor is great enough to warrant the design and building 
of the necessary dies. To make a success of dies in- 
tended for forging complicated parts the designer must 
have thorough knowledge of how metal will act when 
being forced to shape by pressure, besides such other 
knowledge of die designing that the results will be as 
desired. 
Almost anything may be accomplished with properly 
planned dies, but like all other work it must progress to 
the finished shape by the necessary stages. 


SEQUENCE OF CREAT IMPORTANCE 


The matter of sequence is of greater importance when 
working hot metal than when machining cold, because 
in the latter it may not matter whether the planing or 
boring is done first, whereas for forge work it may mean 
a vast difference whether certain trimming, bending or 
other operations are performed in the proper routine. 

This does not imply that there is any sequence of 
operations that must be followed in the usual practice 
of bulldozer bending and working of metal, because in 
the majority of cases, aid particularly in the cases of 
most of the simple dies h-re described, the single opera- 
tion performed bears no : ignificance to other work to be 
done on the pieces. It mst be understood that in work- 
ing metals in the forge s’.op with dies certain conditions 
arise where the working faces of the dies exert an 
influence, usually of drawing nature, on the steel, which 
may either reduce its section materially at certain points 
or prevent it from conforming to the required shape 
on the dies. Such trouble is particularly noticeable 
when bending work to U-shapes, because with these the 
dies are apt to hold the steel at the bottom of the loop 
and stretch the sides unless the corners have been de- 
signed to permit the bar to work readily into the dies. 

Outside of the production of curved shapes the biggest 
part of the blacksmithing work on the bulidozer will 
consist of making bends of various angles similar to 
those previously described for production by use of 
V-block dies. Where there are a series of these bends 
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to be produced on one piece of work it becomes slow 
and cumbersome to arrange all of the necessary reversals 
of a bar requisite to put a number of bends in it at 
different points. Moreover it would be very difficult to 
gage the bends with sufficient accuracy to insure a uni- 
form product. 

One of the simplest forms of dies is that in Fig. 1, 
with the piece of work produced in it shown at X, this 
consisting of a flat bar which has received four obtuse 
angle bends at a single stroke. Since we shall presume 
that this work was done with a hot bar the first point 
the die designer should observe is that allowance must 
be made in the design of the die to take care of a 
shrinkage of the bar in cooling amounting to 4 in. per ft. 
This can be taken care of by the designer in making up 
sketches for the die by increasing his dimensions in the 
proper proportion. When the die work is left solely to 
the patternmaker, as is often the case with the more 
simple dies, he should be instructed to use a double- 
shrink rule in making his measurements, since the 
customary cast-iron shrinkage is the same as the al- 
lowance indicated above. 

The best method of die construction is to keep them 
as near as possible to a skeleton framework, so as to 
lower the cost and more especially to keep the weight 
low enough to handle easily. Dies for work of the 
lighter type of bar bending, as illustrated, should have 
their patterns built up on a flat bottom of from ?} in. to 
{ in. thick, with sides and frame and center stiffeners 
built up, as shown, of about the same weight of casting. 
The back side is usually extended sideways or vertically 
a short distance to afford a means of bolting the die to 
the bulldozer head, as indicated in the illustrations. 


REDUCING THE COST OF CONSTRUCTION 


For ordinary classes of work the patternmaker can 
reduce the cost of die construction by making the work- 
ing faces of the dies with no draft; then if the foundry 
is careful to furnish a smoothfaced casting there will 
be little or no machine work required on the faces, 
which machining usually requires the longest time, due 
to the irregular shape. The bottom side of the die, 
which will rest on the bed of the bulldozer, and the back 
side, which comes against the head- or tail-piece, should 
be planed square with one another to insure the dies 
setting square. I have emphasized the feature of keep- 
ing the weight of die construction at a low point, because 
I have seen so many dies that were out of all pro- 
portion to the weight of the stock they were intended 
to form (dies with frames from 24 to 3 in. thick for 
bending #- and 3-in. flat bar stock and which always 
make the task of changing them an unnecessarily 
laborious one). 

All ordinary forms of bending dies should follow the 
general plan outlined in the first die illustrated; curves, 
angles, etc., should be built up in the same general 
systera. These dies are what may be called one-motion; 
that is, they move forward and backward only in their 
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component parts; consequently nothing can be formed 
that involves the bending of a portion of the work be- 
hind any portion of the die face unless certain other 
operations are first performed to attain this end, as 
will be explained more fully later. The one-motion 
feature is distinct from this class of dies and those which 
are specially built to contain a side motion as well as 
a self-contained feature, and which would indicate that 
they should be termed two-motion. 

It has been mentioned before that the poor design of 
bending dies might cause certain portions of the steel 
to draw down to a smaller section. This is found to 
occur very markedly in the bending operation shown 
in Fig. 2, where the most natural method of bending 
this rod with its axis parallel to the backs of the dies 
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FIG.3 


DIES FOR BENDING ANGLES, CRANKSHAFTS 
AND SHARP CORNERS 
Fig. 1—Dies for bending four obtuse angles. Fig. 2—Dies for 


bending crankshafts. Fig. 3—Dies for a bend with sharp outside 
corner 

followed. This rod is of the type bent to form a crank- 
shaft for different classes of agricultural implements. 
Had the bending been done with the arm A-B perpen- 
dicular to the length of the dies the two passing each 
other would have almost sheared off the bar at this 
point and would certainly have caused a stretching of 
the material, resulting in serious deformity of the ap- 
pearance and decrease in strength of the crankshaft. 
By placing the rod at an angle of about 45 deg. the 
points A and B come so far apart that the rod, to a 
great extent, can slip around the point when they first 
come in contact with it, and the rod thus feeds up from 
the outer ends so that the stretching between A and B 
is practically prevented. 

The next operations on this bending die are per- 
formed on the dies shown in the lower portion of the 
same illustration, where the points C and D are the 
actual operating features to form the short arm. It will 
be noticed that the upper die Y has a portion that ex- 
tends out under the rod and terminates in the block 
X. This block serves as a gage for the length of the 
section C-X and also has the important function of 
holding the shaft from slipping back on the die, which 
would increase the length of this section. After making 
this bend the rod is lifted from the die, reversed and 
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turned end for end, which brings the end just bent into 
the position shown by the dotted lines. Another stroke 
of the bulldozer completes a two-throw crank. 

Frequently in bending bars with square corners the 
directions will specify that the corner shall be square 
on the outside with a large fillet on the inside of the 
bend. To obtain this it is necessary to upset the bar 
right at the point of the bend sufficiently to provide the 
requisite additional materials. Fig. 3 shows a method 
of accomplishing this upsetting operation on the bull- 
dozer, the dies being indicated in outline and the bar 
in heavy black line. The bar must be cut enough longer 
than the finished length to provide the upset and nothing 
more. A very short, hot heat is taken just at the point 
where the upset is desired, the bar quickly bent at that 
point and inserted in the upsetting die as at A. When 
the dies are closed the result is obtained as indicated at 
B, the bar being upset at this one point and the excess 
metal crowded into the notch in the face of the 
female die. 

When this upset bar is placed on the V-blocks the 
desired results are obtained as indicated at C. 

This method of upsetting in the centers of bars has 
been used extensively in bulldozer operations, and is 
suitable for a variety of work that cannot be reached 
by the standard forging machines of the bolt-machine 
type. Upsets can be made in this way and then dressed 
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ADJUSTABLE BENDING DIES AND DIES 
WITH CENTER PIN 


Fig. 4—Adjustable bending dies. Fig. 4A—Construction of ad- 
justable bending dies. Fig. 5—Dies with sliding center pin 


FIGS. 4, 4A AND 5. 


up into other forms by means of hammer dies, thus 
producing shapes that otherwise would only be possible 
to obtain by welding the material to the bar. 

For ordinary upsetting in the above manner there 
is almost no limit to the length of bar that can be 
handled. I have seen a bar 1 in. by 6 in. by 8 ft. long 
readily handled, and with dies much simpler than those 
shown in the outline. The female die was made of 
a piece of 2-in. by 6-in. bar of the right length with a 
l1-in. gib bent on each end; the male die was an ordinary 
6-in. square axle billet. 

Some shops require many bars bent in U-shape, as 
indicated in the heavy outlines in Fig. 4, and some have 
found that adjustable dies have proved a saving, thus 
avoiding many dies to meet a variety of sizes. The 
construction of these dies is simple and should be readily 
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understood from a study of the sketch in Fig. 4A, where 
both the male and female dies consist essentially of two 
main blocks, M and F respectively. These are held to- 
gether by heavy bolts, but may be spread apart to any 
distance by substituting longer bolts and inserting the 
spacer blocks and shims S between the main blocks, 
having the distance between the blocks enough greater 
than the male die to compensate for the thickness of the 
stock being worked. 


WORKING IT OUT BY PRACTICE 


This can be worked out in practice as indicated at R 
and S, Fig. 4, where parts of different sizes have been 
produced by insetting more spacers for one than for the 
other. Incidentally these spacer blocks can be made 
hollow for lightness, and should be planed on the two 
faces to insure that they will be parallel. 

At T a similar die is for bending such forgings as 
need legs. This has the additional shims and spacer 
blocks W inserted in both the male and female dies, 
which serve to give an adjustable height to the offset. 

All of the dies in Fig. 4 work perpendicularly to the 
line of the bar in a manner that was prohibitive for the 
work illustrated in Fig. 2. The reason that it may be 
done here is because the arms are shorter and they can 
bend over when the dies close, and leave nothing to 
drag back and draw the bar from the corner on. More- 
over it is never safe to leave the points of the female 
die P, Fig. 4A, in any way sharp; they should always be 
well rounded, then there will be no contingency of any 
gripping and drawing. 

Mention has been made of the sequence of operations 
that is often necessary to produce a finished shape 
when using bulldozer-die methods, and a case in point is 
the production method for making the part as shown in 
Fig. 5. I can think of no practical way to design a die 
to produce this forging at a single stroke of the bull- 
dozer. But by using two strokes and two dies it works 
out very nicely, and there is no reason why they cannot 
be performed in a single heat. 

The first operation at A produces a simple U-shape 
forging. This is laid on the apron K of the die at B, 
and the bar and pin H placed inside of it with the small 
dowel pin M on the bottom extending into the slot L, 
thus lining it up for position. When the main dies 
close, this bar and pin H may be said to have become 
an internal die and both of the main parts serve to 
shape the forging about it. When the dies are again 
opened, the bar and pin are lifted out of the completed 
forging. This identical method is the essential feature 
of a number of dies designed for much heavier work. 

In Fig. 6 is shown the sequence of operations that may 
be followed on the bulldozer for rolling up an eye about 
a loose pin. As indicated in this series the work is per- 
formed in three operations on round rod, and unless 
the stock is particularly heavy the time required would 
not compare very favorably with the time that the same 
eye could be rolled up in by a regular eye bender. How- 
ever an eye bender would not handle flat bar stock such 
as } in. by 2 in. or wider, whereas the method here 
shown can be applied to stock of any width that the 
dies will accommodate, and one has but to imagine in 
this illustration that the heavy lines of stock represent 
the edge of flat bars to realize how very serviceable the 
method would be for that purpose. 
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If we presume that a similar eye-bending die has 
been used on both ends of a bar for forming a clevis 
we then have a forging as shown at R, Fig. 7. The 
operations for bending up the clevis are shown by the 
two dies below. First, at A, the two ends are brought 
to their final form, because, as will be seen, the final 
die can do no work in shaping up these ends. The forg- 
ing is then laid on the left-hand die of the lower series; 
the female die in coming up closes it about the solid 
pin P, and the loops come up against the wall W that 
acts as a spacer to insure the correct opening between 




















FIG.6 


FIG.7 





FIG.9 


DIES FOR BENDING EYES, CLEVISES, 
AND SEGMENT BARS 

Fig. 7—Dies for forming a clevis. 
Fig. 9—Dies for segment bar 


TO 9. 
EQUALIZING 
Fig. 6—Dies for eye bending. 
Fig. 8—Dies for equalizer bar. 


FIGS. 6 


the eyes. In this case the pin is a solid portion of the 
left die and the finished forging S is readily removed 
from it. 

So far only bulldozer-die operations have been re- 
ferred to in shaping up the bar in the various sequence 
of operations; but in the beginning mention was made 
of trimming or hammer-forging operations that might 
be necessary before the bulldozer work to insure a 
properly finished forging. Such a case is the railway- 
truck equalizer bar, shown in Fig 8, and a similar one 
the segment bar for brake rigging, Fig. 9. 

The equalizer bar of Fig. 8 requires a small end 
and a small vertical portion, but the specifications call 
for a full round corner at the top. Should the whole 
end be trimmed down to a taper this corner would draw 
narrower when bending. To obviate this objection 
the end was drawn down first under the hammer, leav- 
ing the swell at A, which comes on the outside of the 
corner, so when the piece was put on the bulldozer this 
swell filled out the corner in the dies. 

This draws attention to one point that should be 
mentioned in connection with placing the bulldozer in 
relation to the other machines in the shop. It should be 
as conveniently close to a medium-sized steam hammer 
as possible without interfering with the regular work 
of either. This is of a great advantage for some types 
of bulldozer work, as very frequently, in making bends, 
upsets occur that require to be worked out under the 
hammer; then the piece must be returned to the dies 
for reshaping. Having the two machines near to each 
other greatly facilitates the work. 

For the pretreatment of the bar stock for making the 
segment bar, Fig. 9, two methods presented themselves, 
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as shown at L and M. The first at L was done by a 
few shear cuts on each end of the bar, the object of this 
peculiar shearing being that the point X must be pro- 
vided to fill in the corresponding corner Y shown in 
the bulldozer dies below. The other method M of work- 
ing the bar was done under the hammer as a drawing 
operation, the corresponding points X being again left 
in this case. The hammer method, while it requires 
more time, is more than compensated for by the saving 
in the weight of stock, since a shorter bar may be used 
and the requisite length gained by the hammer drawing. 

Attention is called to the two small notches O provided 
in the center of both dies. When possible these are 
usually left in the face of any die to enable the black- 
smith to lift out the work with his tongs, or in case it 
sticks to the die to more readily pry it loose with a bar. 

The twisting of a bar, as shown at W, Fig. 10, is an 
interesting feature of bulldozer dies—one that is of 
great service on railway-car work, such as for steps, 
post braces, etc. It is necessary that this die be made 
to fit the size of bar stock it is intended to work, and 
for this the slot V should be a good slip fit for the bar. 

In operation the bar to be twisted is inserted in 
the slot V with one end extending forward the requisite 
length. When the die M advances the tongue T en- 
gages the upper edge of the bar and rolls it over the 
rounded corner K, pushing it forward until it comes in 
contact with the ledge J; at the same time the corre- 
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FIG. 10. A TWISTING OPERATION 


sponding corner L of the other die comes in contact 
with the bottom edge of the bar (now turned up into 
the vertical position), and these two, pressing it between 
them, shape it up true and square. 

It should be observed that the edge EF of the tongue 
should be somewhat short of meeting with the end of 
the slot of the opposite die, so that there will be no 
danger of shearing or breaking off of the bar; also it is 
advisable to take a short heat on the metal just at the 
point where the twisting is to occur. 

The position of the bar after twisting is illustrated 
at Q, where the original position is shown in the dotted 
lines and the final position in the heavy solid line. In 
this case the two sections are at right angles with each 
other on their common center axis. At R is shown a 
somewhat different type of die operating on the same 
general principle, the purpose in this case being to throw 
the flat side of the twisted section so that it shall lie 
in the same plane as the bottom edge of the main bar. 

A similar type is shown at S. This shows the two 
sections of the bar lying in the same relative position 
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to one another as in the preceding case, but turned 
through an angle of 90 deg. Bars when twisted in 
dies as shown in M, N and Q may be set over into a 
different position by a second set of dies, as indicated 
at A, this being an end view of a very simple die set. 

A more useful one than that at A is the set at B. 
Being much wider on each side of the slot they can 
serve for a further operation, as indicated by the lightly 
shaded and solid sections. Bars twisted as shown at Q 
would be placed in this die, and the first stroke of the 
bulldozer would accomplish the result as at A. Removing 
the bar and turning end for end a second stroke will 
accomplish the result that has been illustrated at B. 

Fig. 11 shows dies intended to perform two distinct 
operations on a bar at the same heat and thus save 
considerable labor that would otherwise be required in 
reheating and rehandling. Such dies are referred to as 














FiG. 11 F1G.12 
FIGS. 11 AND 12. TWO-STAGE DIES 


two-stage, three-stage or multiple-stage dies, each stage 
representing an operation which must be performed 
in sequence. 

In this case the concave portion in the center of the 
bar is first put in as shown at A. It would be impractical 
to attempt to complete the work in one operation, be- 
cause to prevent drawing down of the bar section the 
ends must be free to draw together when this half-round 
section is drawn. Having performed this operation 
the work is placed in the lower dies and the two arms 
shaped up to form a brace as at B. 

The hollow form of die construction for lightness 
should be followed in the design of these dies as well as 
for single dies. In the case illustrated the upper dies 
are open at the top, while the lower ones open at the 
bottom. To facilitate molding they can be cored in 
green sand. 

Another two-stage die set is illustrated in Fig 12. 
In this case the lower stage is the first operation. The 
principal feature of this die is that in the second opera- 
tion an arm on each end of the forging is made to close 
in behind a portion of the male die in a manner that 
could not be shaped up in a single-pass die. 

A similar result is achieved by the two-stage die, 
Fig. 13. This die is entirely a forge-shop product in 
that all the parts are forgings and no machine finishing 
was done on the job. The die is for forming a pipe 
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hanger, and the two consecutive operations are shown in 
Fig. 14. Here it will be noticed that the two ends are 
bent first; then by very carefully setting the gage for 
the position of the center in the second operation these 
two ends are caused to close one exactly inside of 
the other. The die shown in Fig. 15 is of a unique 
type of dies for bull- 
dozer work because of 
the sliding center 
block that it carries. 
On the second pass 
this acts almost as 
two dies working on 
the same piece at 
once. This die forms 
the loop shown in the 
lower diagram at the 
point marked V. The 
operation of the 
first pass is forming the U-shape forging seen at W; 
the U-forging is then removed to the second pass with- 
out reheating. The second pass has the center forming 
block S, a lower portion of which is the guide block A 
that slides between the two guide ribs B. 

In working the second pass this center block is drawn 
forward sufficiently to enable the U-forging as it comes 
from the first pass to be laid on it without interference 





FIG. 13. TWO-STAGE DIE 





FIG.14 









































F1G.15 
FIGS. 14 70 17. PIPE-FORMING DIES, DIES WITH CENTER 
BLOCKS AND ROLLERS 


Fig. 14—Dies for forming pipe hangers. Figs. 15 and 16—Dies 
with sliding center blocks. Fig. 17—Die with rollers 


with the remainder of the die. The main die now 
closes, and in turn pushes forward the center block, 
so that both sides of the forging are being worked at 
one time. As the dies close there might be a tendency 
toward working off from the center block, and to prevent 
this the lugs T are provided on the main dies. When 
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the dies have fully closed the finished shape of the forg- 
ing is as seen at V. 

The die illustrated in Fig. 16 is for forming a heavy 
link with much the same die system as that in the pre- 
ceding description. This also employs a loose center 
block, the main difference being that a lug on the 
bottom of this block slides in a slot cut in the base of 
the main die block instead of between guides, as in the 
previous case. Such a link could of course be made by 
forming one end at a tiine, similar to the first operation 
in Fig. 6; and the second end would be made with a 
raised base on the male die that would clear the first 
bend. This, however, would nut produce as accurate a 
forging as the method in Fig. 16. 

Previous mention has been made of the danger of 
drawing material out of shape at some point of its sec- 
tion by catching it between corners of the dies. Not- 
withstanding the fact that these may be well rounded 
this will sometimes occur, and the heavier the stock the 
worse the result usually will be. A U-shape forging can 
often be made in two passes, and so strike the bar at an 
angle of 45 deg., but it is much better to make the 
bend complete in one stroke, and Fig. 17 shows a suc- 
cessful method of accomplishing it. 

This sketch is self-explanatory in the main. The 
two forward points of the female section carry small 
rollers, which are the first portion to engage with the 
straight bar; the rollers revolve easily, so there is noth- 
ing to bind on the bar; and the stock is immediately 
bent by them to shape, and as the dies close the rollers 
press it tightly to the sides of the male die. Dies of 
this form will not draw the stock. 

In a previous article, page 196, stock was illustrated as 
being bent edgewise on a V-block, the necessity of a 
brace to keep very thin stock from buckling up was 
noted. For similar work with simple dies a like condi- 
tion is met with that necessitates the construction of 
what is termed the box die. In this a top must be 
provided to prevent the stock from buckling out of all 
shape in bending. Such a die is shown in Fig. 18. In 
this case the very 
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cessfully handled in an 
open die. The top in 
this case is a_ steel 
plate which is securely 
held to the main body of the die by tne bolts noted on the 
top of the female die. It is frequently necessary with 
this type of die to remove the top plate in order to free 
the forging, so the bolts should be so placed as to be 
easy of access. With heavier dies than the one illus- 
trated it would be more practical to have loops on the 
main body extending through slots in the top plate 
and then hold this down by wedges driven through the 
loops; this being a more rapid method of opening and 
closing. The V-shape forging made on this die is 


FIG. 18. BOX DIES 


shown standing on edge in the background with several 
small accessory parts bolted to its reverse side. 
While the bending of solid round bars can be ac- 
complished between flat-faced dies without any notice- 
able flattening of the work such faces are not suitable 
for bending pipe or tubing, because they always crush 
the work to a marked degree. 


Consequently dies for 
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this class of work must have their working faces curved 
with a radius to conform to that of the pipe they are to 
bend. The groove so provided should have a depth 
nearly equal to one-half of the outside diameter of the 
pipe, in which case on - 7 
the outer edges of the ~ \ JE 1, 
dies will almost meet 
when they are closed 
in the bulldozer. The 
pressure of working 
is thus applied equally 
to every portion of the 
outside circumference 
of the pipe and the FIG. 19. DIES FOR BENDING PIPE 
: AND TUBING 

groove prevents it 

from swelling, so it should come out in full perfect 
shape. Some very sharp curves have been bent in this 
manner, the only distortion being possibly a slight flat- 
tening due to the drawing of the outer parts of the bend. 
In Fig. 19 a number of dies for bending pipe and tub- 
ing show them as they 


- . =i. 
stand stored in a we _ 
modern forge-shop | hon eal a 


toclroom for heavy Lue 
dies. Several of these 
are for bending tubes 
that have heavy solid 
lugs welded to their ends. A few of the patterns for 
producing some of these cast-iron dies are illustrated 
in Fig. 20. They are chiefly of interest to one contem- 
plating building similar dies because they show how 
the patternmaker avoided the necessity of making cores 
to mold the groove by making the patterns in two pieces. 











FIG. 20. PATTERNS FOR 
CAST-IRON DIES 


Making a Spiral Rack for the Sights on 
the Six-Pound Gun Mounts 
By SEVERIN SEABERG 

The manufacture of a correct rack to run in contact 
with the spiral worm drive employed on the gun sight 
of the 6-lb. gun mounts was a difficult problem, and its 
correct solution may contain some points of interest 
to others who may meet similar problems. 

The best conception of the spiral worm can be gained 


— A 


“B 














FIG. 1. FINISHED WORM AND RACK 


from Fig. 1, where A is the worm and B the finished 
rack after the solution of the problem. This spiral 
worm is also detailed in Fig. 2, while the rack is 
detailed in Fig. 3. 

By referring to these details of the rack shown in 
Fig. 3 we note the pitch of the rack is 5 teeth per inch, 
and Fig. 2 shows that these teeth must fit the smallest 
radius, which is 4, in., as well as the larger radius, 
which is nearly 4 in. 

A circular cutter that would have a radius of #3 
in., or the center distance between the two radii wanted, 





MACHINIST Vol. 49, No. 11 

would produce a fair piece of work by making one 
tooth at a time. but would require much hand fitting 
to make the spiral worm work properly without play. 
In order to get away from the hand work I determined 
to experiment with a more mechanical way of produc- 
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FIGS. 2 TO 4. DETAILS OF WORM AND RACK 


ing the proper-shaped teeth on the rack, and decided 
to fit up a horizontal milling machine so that the 
table would move 0.2 in. to every revolution of the 
spindle. Then, by using the vertical attachment set 
over at 11 deg., I 
was able to use a hob 
made in exactly the 
same shape as the 
spiral worm and pro- 
ceeded by the old 
well-known hobbing 
method. This made 
the rack as shown 
in Fig. 1, with the 
proper radii to fit 
the small or large 
radius of the worm 
when these were in 
contact with the 
rack in the position 
shown in Fig 4, 
where it acts for the 
elevation of the 
sight. No hand fit- 
ting was then re- 
quired on this work. 
While the making of 
the spiral worm 
shown in Fig. 2 is a 
well-known problem 
to many I would call 
attention to the fact 
that this spiral 
worm is cut at the 
angle of 11 deg., 

FIG. 5. ASSEMBLY OF SIGHT which necessitated 
connecting up the compound slide of the lathe in place 
of the cross-slide, as is the usual method for such work. 
It is also necessary to make a special feeding arrange- 
ment so that the tool can be set in at the right angle 
to the 11 deg. instead of straight with the lathe bed. 
as is often the custom. 















































September 12, 1918 





Are you ready for the Big Drive? 



























SE ee aay qwuasaa | 


: 





TOs 


Pyrometers, 
their 


wee geen : 


TOE 











Ld 


ee 
if 


Ce: 








BUILT 


as art 











; 
f 
c 
f 
¢ 
f 
jE f 
el } 
Al : 
Zi fF A.Lucas | 
= e 
4 é 
IE, ! 
[5 ie 
i=!" t =| 
EE a |= = 
[mn MUM Te tM 








U 
TOOT Oia Tv FUP NH Aeeva einen cunaeapToina eva TTT NAT ers 























The pyrometer is really a very simple instrument, 
and given a thorough knowledge of its con- 
struction the average mechanic can make many 
of the minor repairs and adjustments incident to 
its use, thus avoiding the necessity for return- 
ing an instrument to the maker with the conse- 
quent expense and delay every time it shows ap- 


parent error. 
N peratures up to 1500 deg. F. are of the expan- 

sion type, and the actuating medium is a rod of 
copper or of graphite con- 





OST pyrometers in use for measuring tem- 


pansion pyrometer, with vertical and with horizontal 
dials to suit the construction of the furnace with 
which they are to be used. The principle of their 
mechanism is identical. In Fig. 2 is shown a sectional 
view of the fire end of three forms of construction, the 
one at A being used when it is desired to secure an 
accurate registration of temperatures between compara- 
tively narrow limits, as say an instrument reading from 
500 to 700 deg. F. In this form the copper expansion 
rod D is made the full length of the casing. This casing 
is a piece of seamless-steel tubing into the lower end of 
which is tightly screwed a steel plug FE, the expansion 
rod having been previously brazed or screwed into the 
plug. In the upper end of the casing is a steel collar, 
or bushing, brazed into the 





tained within a steel tube. | eo 


Thé lower end of this rod is 
held in a fixed position with 
relation to the tube, while 
the upper end is free to 
move, its movement being 
transmitted by suitable 
means to the pointer of the 
indicator. When subjected 
to heat both the steel-con- 
taining tube and the meas- 
uring rod will of course 
expand in the same direc- 
tion, thus to some extent 
neutralizing the movement; 
but as the material of the 
rod is chosen for its high 
coefficient of expansion, 
while that of the steel con- 
tainer is comparatively low, 
there will be considerable 
relative movement at the 
upper or free end. In Fig. 
1 may be seen various styles 








tube, and having a hole 
somewhat larger than the 
copper rod, so that while 
the latter is guided by the 
bushing there is no possibil- 
ity of its sticking or bind- 
ing when hot. At B and C 
are shown the stems of in- 
struments for measuring a 
wider range of tempera- 
ture, as from 0 to 1500 deg. 
F., which is about the prac- 
tical limit for this type. 
The construction is similar 
to that already described 
except that the expansion 
rod is shorter and of larger 
diameter. In the form 
shown at C the expansion 
rod D is of graphite. In 
; these two latter forms the 
connecting-rod G is of steel, 
the expansion of which is 
neutraiized by the expan- 























of a common form of ex- rig. 1. 





VARIOUS FORMS OF METAL-ROD PYROMETERS 


sion of an equal length of 
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steel casing, which is of course subjected to practically 
the same temperature as the rod throughout its length. 
The upper end of the rod is countersunk as shown en- 
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FIG. 2. FIRE ENDS OF METAL-ROD AND GRAPHITE TYPES 


larged at H, and the small rod J, pointed at both ends, 
is placed between this cupped end and the end of lever 
A, Figs. 3 and 4, which is countersunk in a similar 
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FIG. 3. THE INDICATING MECHANISM OF METAL-ROD 
PYROMETERS WITH VERTICAL DIAL 


manner to receive it. This lever is attached to the 
pivot carrying the segment which operates the pinion on 
the pointer shaft. Movement of the lever is resisted by 
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a light coil spring which serves to hold the connecting- 
rod in place. A spiral spring similar to the hair spring 
of a watch is usually provided on the pointer shaft to 
maintain the contact of all parts in one direction, thus 
avoiding errors in reading due to lost motion. Fig. 4 
shows the same type of instrument fitted with hori- 
zontal dial. 

The fire end is usually connected to the case holding 
the indicating mechanism in the manner shown in Fig. 
5, the joint being made tight with a copper washer to 
prevent oil from working into the tube, where by car- 
bonizing or gumming it would interfere with the work- 
ing of the instrument. Sometimes these two parts are 
sealed together to insure that the instrument shall not 
be tampered with by unauthorized persons. 





FIG. 4. METHOD OF TRANSMITTING THE MOVEMENT IN 
HORIZONTAL-DIAL INSTRUMENT 


While the mercury pyrometer is as truly of the expan- 
sion type as those previously described, the method of 
transmitting its movement to the indicator is some- 
what different. The illustration, Fig. 6, shows several 
forms of this instrument, and Figs. 7, 8 and 9 show 
the manner of their construction. 

As in the case of the metal-rod pyrometers the 
mercury type is made in two forms, one being for con- 
trolling temperatures within narrow limits and the 
other for covering a wider range. With the first the 
mercury is contained in a short section of tube con- 
nected to the indicating mechanism by a smaller tube, 
as Fig. 7, while in the second the mercury chamber and 
the connecting tube are in one piece, it being necessary 
when dealing with the higher temperatures to keep all 
brazed joints away from the source of heat. 
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The mercury chamber is made of steel bored out to 
the form shown at A, Fig. 8, and accurately tapped for 
the plug. The boring is done from the end opposite the 
thread, and this end is afterward heated and swaged 
in to fit the small tube which is then brazed into it. 

In making the mercury chamber it is very necessary 
to maintain accurate alignment when threading for the 
plug and shaping the end of this chamber, for if the 
work is carelessly done it will be impossible to secure a 
mercury-tight-joint. At E is seen exaggeratedly the ef- 
fect of careless work at this point. It is necessary in 
all brazing operations to use only pure copper, as the 
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FIG. 6. MERCURY-TYPE PYROMETERS 
mercury would attack brass or other alloy and quickly 
destroy the joint. The surest way to obtain material 
for this purpose is to hang small copper wires in a cop- 
per-plating tank and thus secure an electrochemical de- 
posit of pure copper. This should be arranged for in 
advance, as considerable time is required to secure 
sufficient copper to properly braze a joint. At A, Fig. 9, 
is shown a detail of the connection used with the one- 
piece mercury chamber and tube of the higher tempera- 
ture pyrometers. 

In assembling this type of instrument it is essential 
that the spring described in Fig. 10 be parallel with 
the back of the case to which the rack-and-pinion move- 
ment is attached, else the movement of the spring will 
cause these parts to bind. In order to secure this align- 
ment the slots through which the holding screws pass 
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are elongated so that the case may be brought to the 
correct position before tightening. 
The indicating mechanism of the mercury pyrometer 





MANNER OF JOINING THE FIRE END TO THE 
INDICATOR IN THE METAL-ROD TYPE 


FIG. 5. 
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TWO FORMS OF THE MERCURY TYPE 


is a modified form of the well-known Bourdon spring 
commonly applied to steam and other fluid pressure 
gages. 

A piece of seamless-steel tube j in. in diameter and 
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yz in. wall is rolled flat for nearly its full length, as 
shown at A, Fig. 10, and the tube is bent to the shape 
shown at B. The connection C is then brazed onto the 
flat end of the tube as shown, care being taken that the 
joint is well made and that there shall be no leakage. 
This curved piece of tube is then spring tempered and 
the small tube of the fire end is brazed into it at D. 
After the mercury chamber, connecting tube and indi- 
cating spring have been made up they are tested with 
compressed air and any leaks that may develop are prop- 
erly sealed. While the manufacturer makes this test by 
connecting the tube to a high-pressure air main it can 
be easily performed by the repairman by laying the tube 
in a shallow tank of water and applying pressure 
through a suitable connection with a bicycle pump. Any 
leak that may exist will soon be disclosed by the es- 
caping air bubbles. When preparing for this test great 
care should be taken that the borax used in connection 








FIG. 8. DETAILS OF THE MERCURY TYPE 


with the brazing operation be thoroughly cleaned from 
the work; otherwise it might seal small openings and 
prevent the detection of leaks that would later develop 
when the instrument was subjected to the heat of the 
furnace and the borax fused. 

In manufacturing this pyrometer the filling is accom- 
plished with the assistance of vacuum pumps, though 
where few are to be handled, as in making repairs, the 
work can be easily done as follows: 

Place the spring end of the assembled tube in boil- 
ing water and holding the tube in a vertical position fill 
it with mercury. When nearly full, transfer the spring 
to a bucket of cold water, and while it is cooling, gently 
tap the tube with a light hammer or metal rod; this 
will cause any remaining air in the tube to bubble up 
through the metal. Repeat this process two or three 
times, transferring the spring from the hot to the cold 
water each time, until no more bubbles are observed. 
The tube should now be firmly held in an upright posi- 
tion as in a vise, a sheet of metal or a board fastened 
to the spring, as at A, Fig. 11, and the position of the 
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free end of the spring should be marked on the board. 
Now fill the chamber completely with mercury and put 
in the plug. Screw down this latter slowly, allowing 
the excess of mercury to percolate past the threads (it 





FIG. 9. MANNER OF JOINING FIRE END AND INDICATOR 
OF HIGH-HEAT MERCURY INSTRUMENT 


will need little encouragement) until the plug is nearly 
home, when it should quickly be screwed tight. 

At the time the plug reaches its final position and 
further escape of mercury is cut off by the sharp edges 
of the joint, the free end of the spring should stand 
about } in. from the original position marked on the 





D 
FIG. 10. DETAILS OF THE BOURDON SPRING 


board. It may require a little experiment to accom- 
plish this result satisfactorily, but it is necessary, as in 
this position the spring is resting, under tension, upon 
the contained mercury and is ready to respond instantly 
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to any variation in volume. Of course the exact amount 
of initial expansion is not important, but it should not 
vary more than ,, in. from the amount given above, 
as too little would leave the instrument faulty at 




















FIG. 11. FILLING THE SPRING WITH MERCURY 


low temperatures, while too much will lessen its range. 
Too much care cannot be used in the filling process, as 
it is absolutely essential that all air be excluded. Even 
a small bubble of air trapped in the mercury will cause 
the registering mechanism to act in a very erratic 
manner. 

The manner of filling the instrument with the singlie- 
piece tube is necessarily somewhat different, as with this 
construction all joints must be kept away from the 
source of heat. The bulb is closed by welding and the 
final joint is made through the connection shown at A, 
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FIGS. 12 AND 13. SIMPLE REPAIRS TO PYROMETERS 


Fig. 12—Troubles likely to be found in the fire end. Fig. 13— 
Peening to correct a worn segment 


Fig. 9. The spring and the tube are filled separately 
by the method previously described, and the tension 
upon the spring is obtained in making up the joint at E. 
The stems of these mercury pyrometers may be bent 
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to any desired shape to suit the conditions under which 
they are to be used, but the instrument must always be 
calibrated after the bending, as this operation is almost 
sure to alter the reading. 

When a pyrometer fails to respond to heat and the 
pointer remains at zero the trouble may be due to any of 
the following causes: The copper rod may be stuck at 
the point A, Fig. 12, where it passes through the bush- 
ing which will cause it to bend, as at B, or this bending 
may be caused by overheating while using the instru- 
ment with the stem in horizontal position. The con- 
necting-rod may have become displaced, thus disestab- 
lishing connection between the two functions of the in- 
strument; or there may be trouble with the indicating 
mechanism, such as a pinion becoming loose, a segment 
bent or a small particle of dirt in the gear teeth. With 
the graphite pyrometer the rod may be partially disin- 
tegrated by continued use and particles of graphite ac- 
cumulated at the bottom of the chamber as at C. 

The screw at the lower end of the casing should be 





FIG. 14. TOOLS FOR REMOVING POINTERS 


taken out, and if the instrument be of the copper-rod 
type the rod should be carefully straightened and the 
parts washed with benzine before replacing. If of the 
graphite type the old rod should be taken out, the cham- 
ber cleaned and a new rod, which may be obtained for 
a small sum of any dealer in these instruments, in- 
serted. 

The steel casing should be carefully inspected, and 
if it has deteriorated to any extent from continued use 
it should be replaced by a new tube. 

If the mercury type of pyrometer fails in this manner 
and inspection of the indicating mechanism shows noth- 
ing wrong the trouble is pretty sure to be leakage of 
mercury, and the remedy would be to disassemble the 
tube and test for leaks, which when found should be 
sealed by brazing or, if in the fire end of high heat in- 
struments, by welding. 

If the pointer of a metal-rod pyrometer fails to return 
to its low point when cold the trouble is probably caused 
by clogging of the moving parts, and may be remedied 
by taking the instrument apart and washing with ben- 
zine. This fault in a mercury pyrometer may, however, 
be the result of a loss of tension in the Bourdon spring, 
which may be corrected by introducing more mercury 
and recalibrating or, in extreme cases, by heating the 
spring and bending it back to its original position, after 
which it must again be tempered. A jerky movement of 
the pointer indicates dirt in the moving parts or a 
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poorly fittea gear segment and pinion, which tatter may 
be corrected by peening the segment as shown in Fig. 13. 

The teeth may be swelled by peening at A and the 
radius of the arc increased by similar treatment at B, 
after which the segment must be refitted to insure 
smooth action. 

Loss of tension or displacement of the coil spring 
in the metal-rod type of instrument would allow the con- 
necting-rod to drop out of place, and the pointer would 
then remain in any position it might happen to take. 
An easily overlooked source of trouble is the rubbing of 
the pointer hub upon the edge of the center hole in the 
dial or of the pointer itself upon the dial or upon the 
glass cover. 

The usual method of attaching the pointer of a pyrom- 
eter to its shaft is by driving it upon a tapered seat, but 
owing to the fragility of the parts it is sometimes diffi- 
cult to remove it. Two simple tools for doing this are 
shown in Fig. 14. 

The first thing to do in case of trouble is to give the 
indicating machinery a thorough inspection, as this is 
most accessible, most susceptible of derangement and 
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easiest to remedy. If nothing wrong is revealed, the 
fire end should be investigated. 

After any alteration or repair upon a pyrometer it is 
necessary to test the instrument for accuracy and pos- 
sibly to recalibrate it. For this purpose an accurate 
thermometer reading to at least 300 and preferably to 
500 deg. is required. 

A convenient apparatus for testing and recalibrating 
pyrometers is shown in Fig. 15. 

A piece of 3-in. iron pipe of suitable length is capped 
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at one end and is fitted with a supporting tripod. This 
tube is then filled with oil and heat applied by means 
of a gas burner. A short distance from the bottom or 
capped end a perforated metal shelf should be provided 
to prevent the pessibility of the metal parts of the py- 
rometers from coming in direct contact with the cap, as 
this would be likely to result in error owing to the heat 
being transmitted more quickly through the metal than 
through the medium of the oil. It would be well to pro- 
vide a cover also with holes in it to permit the intro- 
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FIG. 16. A HOME-MADE PYROMETER 


duction of the thermometer and the instrument to be 
tested. This will minimize the danger to the operator of 
being burned by splashing of the hot oil. 

It will be found convenient to have two of these 
heating tanks, one for water and one for oil, as owing to 
the slow heating and cooling of the latter, wide ranges 
of temperature take too long to accomplish. 

The thermometer and pyrometer should be placed to- 
gether in the tank, and as the temperature of the oil or 
water rises, the readings should be noted. If marked 
variation is found it may be necessary to provide a 
new dial which may be graduated as follows: 

With a blank dial in place in the pyrometer, and the 
thermometer reading 100 deg., make a mark upon the 
new dial. When the thermometer reaches 200 deg. make 
the second mark. As water is of no further service the 
instruments are now transferred to the oil tank and 
marked at 300 deg. With these marks as a basis the 
new dial may be graduated and subdivided with di- 
viders, the marking being done with a brush or other 
suitable means. 

Proper care should be exercised in transferring the 
work from the water to the oil, as the introduction of 
even a small quantity of water to the heated oil will 
cause violent splashing and may possibly result in se- 
verely burning the operator. Even when wiped thor- 
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oughly dry the cold parts should be lowered into the oil 
very slowly and allowed to heat up gradually. This is 
especially true of the thermometer, as a sudden access 
of heat is likely to break the glass. 

Should the movement of the expansion rod be too 
great in proportion to the pointer movement, thus caus- 
ing the latter to move too far or too little, which will 
not give sufficient movement to the pointer between the 
desired limits to be indicated, adjustment may be made 
by lengthening or shortening the lever attached to the 
gear segment. This point should be determined before 
any marks are made on the new dial. 

When making the comparisons in the oil tank it is 
necessary to keep the oil in constant motion with a stir- 
ring rod, and it is better to so control the gas flame as 
to allow the heat upon reaching an even 100 division 
to remain at that point for a few minutes to insure 
that.all parts have reached a uniform temperature. 

A peculiar effect that will be noted by the operator 
upon placing a cold pyrometer in oil or water of a 
higher temperature is that the first movement of the 
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PYROMETERS WITH SPECIAL INDICAT- 
ING DEVICES 


F1G.16 
FIGS. 17 AND 18. 


Fig. 17—Prometer with electric-bell alarm. Fig. 18—Pyrometer 
for recording highest heat reached during a run 


pointer will be downward. The reason for this is that 
the outer tube in immediate contact with the heating 
medium expands before the inner rod reaches a cor- 
responding temperature, the result being that the rela- 
tive movement of the two parts is in the negative di- 
reetion. 

A simple and comparatively accurate pyrometer may 
be made from materials to be found in almost every 
shop. Secure a piece of seamless-steel tubing about 1 
in. in diameter and 2 ft. long, with about ,;-in. wall 
(A, Fig. 16). One end of this tube is to be threaded 
inside for a special plug B and the other end externally 
threaded to receive the dial connection C. 

Next a strip of spring brass ,), in. thick by } in. wide 
and about 30 in. long is wound into a helix D of }-in. 
pitch and 4-in. outside diameter. One end of this spring 
is now securely fastened to the plug B, which is fitted to 
screw tightly into one end of the steel tube, and to the 
other end of the spring is riveted the small rod E, to 
the upper end of which is attached the pointer F. The 
bushing G is fastened to the upper end of the tube to 
hold the rod in a central position. The rod should be a 
loose fit in this bushing to avoid binding when hot. 
A dial H is suitably fastened to the connection C. The 
instrument is shown assembled at the right of the cut. 

Should it be desirable to have audible means of calling 
the attendant’s attention when a predetermined tem- 
perature has been reached, this may be done by arrang- 
ing the pyrometer in such manner as to close an elec- 
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tric circuit and ring a bell. The attachment is shown 
in Fig. 17. 

A piece of spring brass is soldered to the pointer at A 
and a movable contact piece mounted upon the cover 
glass, a hole having been made through the center of the 
latter for the purpose. This contact finger is provided 
with leather or spring washers and a thumb nut so that 
it may be turned to cover the desired reading on the 
dial, the friction of the washers holding it in position. 

A common electric bell and battery is now connected, 
one wire to the nut in the center of the cover and the 
other to the body of the pyrometer. When the desired 
temperature is reached, the pointer having moved to a 
position ‘under the finger makes electrical contact. 

If it is desired to record the highest temperature 
reached during a run, an extra pointer is attached to the 
cover in a similar manner to that described above, and 
a pin A, Fig. 18, set in the indicating pointer. As the 
temperature rises, the loose pointer is pushed around by 
this pin, while when the temperature falls and the in- 
dicating pointer recedes, the recording pointer is left 
behind in position to show the maximum temperature. 


Harry to His Uncle 


Dear Uncle: For a week men stationed at the gates 
for the purpose have been buttonholing us as we leave 
the shop, trying to convince us that we are abominably 
abused in the matter of hours and pay, and urging us 
to go out on strike. I am not prepared to assert that 
these gentlemen, ap- 
parently filled with 
the purest altruism, 
are actually in the 
Kaiser’s pay, but 
surely he could well 
afford to give them 
fat salaries if they 
should succeed in 
persuading us to deal 
our Uncle Samuel such a cowardly blow in the back. 

I am happy to say that nearly every man with whom 
1 have discussed the matter shares my view that such 
a deed would be real treason, even though technically 
outside the Constitution’s definition of that crime as 
“bearing arms against the United States or giving aid 
and comfort to its enemies.” As far as I can learn, 
those who look with 
favor on this dastardly 
plot are all of one race, 
not yet Americanized, 
and no skilled workman 
is among them. I think 
a man who would strike 
while employed in mak- 
ing much-needed imple- 
ments of warfare would, 
if he saw his father as- 
sailed by highwaymen, sneak up behind the old man 
and attempt to steal his pocketbook. , 

I have been listening to words of wisdom from your 
friend the Super. in regard to the good and. capable 
workman who in peace time is automatically “shelved” 
when his hair shows touches of gray. 
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He tells of one such whom he knew who got a job 
as inspector—not of the snap-gage variety, but of very 
different type. For years he labored with “mikes,” 
height-gage, etc., passing judgment on every piece of 
the product of 150 men. 

His task it was to decide whether a part should be 
passed, junked or sent back to have its defects remedied. 
In the last case it often fell to him to rectify the errors 
himself, most of the men being unfamiliar with the 
niceties of peening, scraping, etc., and skilled only in 
the running of one kind of machine. Other duties laid 
on this “superannuated” man of fifty years were the 
measuring up of all new jigs and fixtures, verifying 
every bit of calculation on them and on all new draw- 
ings. As the first of every lot of parts had to obtain 
his approval before the others could be made, he was 
brought into almost daily contact with all the men in 
his department of the 
shop, and, being gray- 
haired and close-mouth- 
ed, became the confidant 
of their troubles and 
problems, domestic and 
financial. Gradually too 
as it was found that he 
was quick and accurate 
with figures and always 
ready to help, he was 
called on by men in other departments than his own to 
figure “everything from payrolls to cotangents.” But 
these were matters outside his regular duties and added 
nothing to his pay envelope. 

In handling his inspection work he must know the 
real tolerances and allowances on every dimension of all 
the multitude of different parts that made up the fac- 
tory’s product. As we all know, these actual limits often 
differ widely from those the draftsman puts on the 
drawing. 

Even my small experience in the shop enables me to 
see something of the possibilities of friction, dispute 
and ill-feeling if the wrong man held a position of this 
kind; but though the right of appeal was open to any 
one dissatisfied it was but once exercised. On this 
memorable occasion a lathe man who had got some di- 
mensions too small attempted to get the job by the in- 
spection by the old trick of rubbing dusty hands on the 
undersized portion, a dodge with which the inspector 
was doubtless acquainted before the lathe man had put 
on long trousers. 

The Super. waxed really eloquent as he described the 
manner in which this “old” man filled his appointed 
place in the shop. As he wore overalls the men counted 
him one of themselves, yet he met the foreman and 
other “bosses” on terms of equality and friendship, for 
he had held positions like theirs. Thus, having the confi- 
dence of all parties, he could often, in cases of incipient 
disagreement between employers and employed, show to 
each side the other’s view of the matter. What 
fraction of shop disputes, I wonder, would survive this 
informal arbitration? Where both parties are honest, 
as they usually are, and no outside agitator has a finan- 
cial interest in promoting strife, don’t you believe that 
strikes and lockouts would be almost unknown if some 
trusted and competent men like this acted as go- 
between ? 





“That isnt flnished right.” 
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However this may be, so complete was the confidence 
of all in this man’s absolute rectitude and unwavering 
fairness that peace reigned in his section of the shop 
throughout the whole period of his incumbency. 

This seems an honorable and useful position for such 
a man as the Super. describes, but I wonder how many 
of us when we reach his age can claim to possess the 
workmanlike skill, the intellectual ability, patience, tact, 
judicial fairness and manifest probity such a man needs. 

Since I last wrote you I have spent a busy and in- 
structive fortnight in toolmaking and have at least re- 
ceived a lesson in humility. I have never believed, of 
course, the current definition of a toolmaker as a man 
who does a machinist’s work at one-fourth the usual 
speed for twice the usual pay; but I have now seen 
something of its untruth and am filled with admiration 
for the skill of hand, the intimate familiarity with the 
peculiarities of machines and materials, the thorough 
knowledge of shop operations and methods and the 
ready adaption of mathematical principles to the ex- 
igencies of one’s daily work which characterize the 
best men in this department. Only in the last respect 
can I hope, for many a day to come, to rank above the 
lowest grade of my fellows. Thanks to your insistence 
on mathematics as a prerequisite to even modest emi- 
nence in the trade I do know a little something in that 
line, and the foreman, discovering this, has kept me 
busy most of the time—more than I might wish—in 
calculating dimensions and devising means of obtain- 
ing them with disks and size blocks. I have even 
achieved too small—very small—triumphs, both of 
which I owe to your instructions. I have shown the 
foreman the easy way of obtaining small angles by 
using a disk in contact with the 1l-in. disk from the 
“mike” case, which was new to him. 

Yesterday I was given the job of locating and boring 
three holes “with the greatest attainable accuracy” in 
center distances and told that it would probably take 
me two days. 

The look of disgust on the foreman’s face when I 
handed in the finished job six hours later changing to 
pleased surprise as he found the measurements correct 
was worth seeing. When I told him how I had done it, by 
three tangent disks, he said that that is an admirable 
method, but one they had been obliged to discard when 
a certain former employee left the shop, as none re- 
mained who could make the necessary calculations in- 
volving cubic equations. He was delighted when I 
showed him how to solve the problem by simple arith- 
metic and convinced him that it could usually be done 
mentally. Now I hope to learn something of toolmak- 
ing, and have even a wild idea of getting instruction in 
the rudiments of tool designing. I realize that many 
years’ shop experience must precede the acquirement 
of anything beyond the rudiments. And more and 
more I see that no ordinary lifetime 
would suffice for the acquisition of 
all one must know before being en- 
titled to consider oneself a master of 
the whole trade. HARRY. 
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White Brass Bearing Metals as a Substitute 
For High-Grade Babbitt 


By L. D. STAPLIN 


Metallurgical Engineer Great Western Smelting & Refining Co. 


portant industrial problems of the day. Under 

resent conditions babbitt metals should be care- 
fully selected and utilized. It is safe to say that many 
babbitt-metal consumers are wasting tin by the use of 
over-rich tin content in the mixture they employ through 
lack of knowledge of the properties of tin and that 
these same properties may be obtained by substituting 
white brass. 

Tin imparts to babbitt metal hardness and ability to 
withstand heavy loads and pressures with minimum 
squash. White brass possesses superior hardness and 
firmness, and that it is not more widely used is due to 
lack of knowledge of its applications; consequently it is 
not so well and favorably known to the industrial public. 

In babbitt metals there are two groups used chiefly as 
liners for important bearings. Briefly these consist of 
the several alloys of tin, antimony and copper, with the 
tin averaging upward from 84 per cent., and the other 
group, those alloys using tin, lead, antimony and copper, 
with the tin content carried in a range downward from 
80 per cent. 

In the production of white bronze, antimony, copper 
and zine are used. The tin in no case exceeds 70 per cent. 
of the total ingredients, which conserves tin materially, 
and by knowing the particular nature of the work the 
metal is intended for the proper hardness required is 
obtained by varying the tin content, so that the proper- 
ties and cost of the alloy thereby meet the requirements. 
In some of these white-brass or bronze mixtures it is 
entirely practical to reduce the tin content appreciably 
without impairment of the alloy’s service value and 
with an attendant decrease in its cost. 

White brass makes an excellent bearing when prop- 
erly cast, and to familiarize the progressive mechanic 
with the different specific operations of pouring, the 
following directions are given. (A carefully poured 
bearing of white brass or bronze will give excellent 
service under almost any type of heavy duty and in 
cost it is considerably less than the best babbitt metal, 
while it is superior in many cases in durability.) 


(Cpe itt of tin is one of the most im- 


DIRECTIONS FOR POURING WHITE BRONZE 


White bronze, or white brass as it is more commonly 
known by, is a very hard and tough anti-friction metal, 
which is made so radically different from ordinary bab- 
bitt metals that it is absolutely necessary to follow di- 
rections if good castings are desired. 

For melting use a clean ladle or crucible and bring the 
heat on the metal slowly, gradually increasing the heat 
until the alloy begins to melt. Then, before the metal 
has entirely melted, sprinkle it liberally with powdered 
sal ammoniac. The right amount of sal ammoniac to 
use is denoted by the appearance of a small black spot 
about the size of a 25-cent piece in the center of the 
ladle. Do not allow the metal to become red hot. Ten 
cents’ worth of sal ammoniac may be bought at any 
drug store and is enough for several melts. If you 





cannot get sal ammoniac use beeswax or an equal mix- 


. ture of rosin and sawdust and apply enough to keep the 


surface of the metal covered. 

To melt this alloy a heat of about 750 deg. F. is 
required. If the melted metal at this high heat comes 
into contact with a cold surface it causes a “chill,” with 
resulting poor casting or bearing. Therefore it is neces- 
sary to heat both mandrel and box. Make all neces- 
sary preparations beforehand so that there be no delay 
in pouring. All particular and important bearings 
should be peened, preferably while the metal is still 
warm, with a round-nosed hammer. Start with light 
blows in the center and gradually extend over the entire 
bearing surface. 

To recast skimmings and scraps add sal ammoniac 
and a little rosin to the ladle mass just as the heat 
turns the metal a little mushy. White bronze mixed 
with any kind of babbitt metal cannot be cast. The re- 
sult of such mixtures will be a curdly mass of no value. 
It must be kept entirely separate from all babbitts. 

Liners made of white brass or bronze should receive 
especial attention in alignment and lubrication. The 
lubrication must be liberal and the grooving designed so 
that it will deliver a constant film of oil or grease to the 
wearing surface and maintain it without rupture. The 
groove edges should be carefully rounded, as sharp edges 
wipe off the oil and destroy the film. 

In two-part bearings run a small counterbored recess 
at contact points, extending to within a half inch of each 
end of the box. This will serve to collect and replenish 
the lubricant. Use no grooves in the lower half of the 
box unless actual results demonstrate that they are 
necessary. Then cut two small grooves, parallel to the 
ends, extending around the lower part of the bearing 
and tapping the counterbored recess. Run these grooves 
about 8 in. inside the ends. They tend to collect the oil, 
which otherwise would flow out of the box and conduct 
it back to the recess, where it again provides lubrication. 

When a heavy-pressure journal lined with white 
bronze heats upon first installation do not apply water. 
Maintain constant and liberal lubrication, mixing flake 
graphite with the oil in obstinate cases, and it will 
gradually find its running seat and cool down. 

As mixed-metal manufacturers have had heretofore 
only a limited demand for this grade of bearing metal 
comparatively little experience has been had in its pro- 
duction. It is good, when it is good, and very poor when 
it is poor. It is an alloy which requires thorough re- 
search and attention to detail if the product is to de- 
liver its full value to the user. Do nct judge that all 
alloys of this class are unsatisfactory if you happen to 
get hold of some that is poor, but keep on searching 
until you find a manufacturer who knows how to mix a 
good one, and then you will have a white brass which 
can be handled as easily with the foregoing instruc- 
tions as babbitt metal. A few experiments will show 
the mechanics just how to proceed in order to obtain 
satisfactory results. 
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BRITISH 6-IN. HOWITZER 


his ts the type of gun the making of which is being 
described by 1 William Chubb, in a sertes now running 
tin the AMERICAN MACHINIST. [n the latest productiors, 
however, the pedratl wheels are replaced by those of 


the caterpillar type. a 
Massed by British Press Bureai. / 
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XII. The Barrel—I 


The making of the barrel of the Lewis machine 
gun requires many interesting and accurate 
operations. Some of those described here are 
the boring, reaming, straightening, grinding 
and rifling. The rifling is done on multi- 
spindle machines where five barrels are handled 
at once. The grinding is held to accurate gages, 
which assure correct taper and size at all points 
on the outside. 








HE barrel of the Lewis machine gun is similar 

to the Springfield rifle barrel except for the port 

drilled near the muzzle end of the Lewis barrel 
for the passage of the gas which operates the gun 
mechanism and the threaded muzzle for the mouth- 
piece in which the gases from the bore expand and 
cause the circulation of cool air through the radiator 
which surrounds the barrel. 


FIRST OPERATION 


After cutting to length, the barrel blank is straight- 
faced and hubbed for drilling, rough-turned, drilled for 
the bore, countersunk at the ends, spotted on lathe 
and grinder, face-milled on the ends, reamed in rough 
and second cuts, straightened, finish-turned, hubbed, 
straightened again and finish-reamed—al!l this pre- 
liminary to rifling, an operation performed in machines 
of the type shown in Fig. 101, which because of their 
unusual character, in that they are adapted for rifling 
five barrels simultaneously, have been selected as the 
leading illustration for this article. 

As a matter of fact the operations up to the rifling, 
which is designated as 20 on the schedule, will be 
touched upen very briefly; not that they are not im- 
portant and of interest, but because the aggregate of 
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operations contains so many individual details of value 
that only a comparatively few at any stage can be 
elaborated upon. In short the making of the barrel 





SEQUENCE OF OPERATIONS 

1. Cut to length. 

2. Rough-straighten. 

3. Face and hub for drilling. 

4. First rough-turn. 

5. Second rough-turn 

6. Drill bore. 

7. Countersink both ends 

74. Countersink one end only (second time). 

. Rough spot on lathe 

9. Grind rough spot 

10. Third rough-turn 

11. Face-mill one end of barrel and recess. 
12 Rough-cut ream (inspect). 

124. Second rough-cut ream 

13. Straighten 

14. Finish-turn 

15. Hubbing 

16. Straighten. 

17. Finish-ream 

20. Rifle on all machines 

21. Straighten for grinder indicator. 

214. Grind spot for taper-grinding 

22 Grind taper 

224. Grind taper. 

23 Grind hub end 

24 Hand-tool shoulder at breech end and file, 
25 Circle-mill, rough and finish 

254. Shave sides of locating lug (rough). 
26 Shave sides of locating lug (finish) 

264. Fnish-mill width of feather 

27 Thread breech end to fit receiver 

28 Mill off end of thread 

29 File around lug and end of thread, 

30 Thread muzzle end 
31 Machine chamber (rough) 
314. Machine chamber (finish) 

3: Rough qualify 

3 Face breech end to gage 


3 

34 Hand-chamber 
35 Finish qualify 
364. File receiver thread to fit 
37 Circle-mill around cartridg 
38. Mill bullet clearance. 

39. File and face off cartridge stop 
40. Hand-die muzzle end 


gage 
stop 


41. File and burnish bullet clearance 

414. Roll Mark VI stamp. 

42. Machine lead, 

43. Drill, ream counterrink and counterbore gas-chamber 
hole. 


44 File to fit gage at porthole and inspect shoulder 
45. Hand-tool gas porthole to gage. 

46 Finish-straighten. 

4 


7 Finish (inspection) 





would justify the preparation of a liberal treatise if 
covered in the thorough manner to which the subject 
is really entitled. 
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In connection with the drilling and reaming processes 
referred to there are some data which seem desirable 
to incorporate in this article, for the gun-barrel drills 
and reamers are tools of which we hear a great deal, 
but which few mechanics are familiar with, even with 
the widespread expansion of gun manufacture in this 
country. 

The barrel itself is illustrated in Fig. 102. The 
detail drawing also shows the threaded portion for 
screwing into the receiver, the location of the gas port 
near the muzzle end and the threaded muzzle itself for 
the attachment of the mouthpiece noted in the first 
paragraph of this article. 

Going back to Operation 6 in the schedule we find it 
to be the drilling of the bore. The equipment for 
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tudinal lands that are left on opposite sides of the body. 
Before the barrel goes to the rifling machines there 
are several reaming and straightening operations, the 
latter carried on by the usual process of sighting 
through the bore to a horizontal line on a pane of 
ground glass in the window and locating any crooked 
spot by the deviation of the line reflected in the bore. 
The barrel is rested during this inspection in a fixture 
which carries a straightening screw at the top, and 
when the point of curvature is detected pressure is 
applied at the exact point for bending the barrel so 
as to bring the reflected lines true and straight down 
the smooth surface of the bore. 

This work is something that must be followed for 
a long time if one is to become really proficient. It 





FIG. 101. FIVE-SPINDLE RIFLING MACHINE 


this work consists of the usual gun-barrel-drilling 
machines in which the work revolves at a high rate of 
speed and the drill advances at a very slow rate of 
feed per revolution, the drill being lubricated and 
cooled and the chips cleared by a constant stream of 
oil introduced to the point of cutting under high 
pressure. 
DRILL DETAILS 


The gun-barrel drill, Fig. 103, has one cutting lip 
and a straight flute and is provided with a small oil 
hole through which a stream of lubricant is conducted 
to the very cutting edge of the tool. It is about 3 
in. long over all, the portion projecting from the shank 
having a length of 2 in. when new. One quarter of 
the circumference is cut away in milling out the straight 
flute and, further, some interesting things are done 
in giving the remaining outside surface the desired 
relief to assure best results in action. 

The sketch shows that at the cutting edge immediately 
adjacent to the flute the periphery is left undisturbed 
for a width of yy in., and directly opposite there is 
also a narrow line where the drill is full diameter as 
measured directly across the cutting lip. Between these 
full parts an eccentric relief is provided to give ex- 
ternal clearance practically all along the surface. Thus 
the drill actually bears only along two narrow longi- 


is perhaps one of the old hand processes that is likely 
to remain with us so long as gun barrels are manu- 
factured. It constitutes a most interesting display of 
combined skill of hand and eye, and not the least 
fascinating feature of the process is the rapidity and 
apparent ease with which the expert can locate and 
rectify any departure from a truly straight bore. It 
may be stated that after all machine and hand work is 
completed on the barrel and it is otherwise ready for 
inspection it must pass through a final process of finish 
straightening. 

Reaming the bore is naturally completed before the 
barrel is ready for rifling. For reaming two types of 
tools are used, one known as cutting reamers, the other 
as scraping reamers. Both are shown on the drawings, 
Figs. 104 and 105. 

The cutting reamers are made in accordance with the 
drawing, Fig. 104, and with the form of teeth there 
represented. Comparison of the teeth with those in the 
drawing, Fig. 105, will disclose the reason for the 
designation “scraping” reamers in the case of the tools 
in the latter drawing, for these teeth come up to a 
radial position in an approximate V-form without clear- 
ance or cutting rake and with no possibility of taking 
more than a slight scraping cut under any circum- 
stances. 











September 12, 1918 


The ends of the reamers are tapered, both ends alike, 
for a distance of 4 in. or so. While it is possible to 
use the reamer by either pushing or pulling it through 
the work it is customary to draw it through and so 
avoid the possibility of deflection and consequent in- 
accuracy in the results obtained. 

Six reamers are used simultaneously in a multipile- 
spindle machine where six barrels are placed hori- 
zontally for drawing through the reamers. As in the 
drilling process lard oil is used as a cutting lubricant. 

The spindles of the reaming machines are each driven 
independently of one another and each has its own 
feeding mechanism, so that a barrel may be reamed and 
replaced by another at any station in the machine with- 
out in any respect interfering with the progress of 
operations on the other barrels. Also the machines may 
be set up with different sizes of reamers in different 
spindles so that the barrels may be passed from one 
reamer to another if desired, thus advancing through 
two or more remaining stages successively before leav- 
ing the machine except at such points where some other 
kind of operation is called for between two reaming 
cuts. 

Arriving now at the point for rifling the barrei let 
us refer back to Fig. 101, which illustrates a machine 
of unique type in that it attends to the rifling of five 
barrels at once, a principle developed at the Savage 
plant and incorporated in these machines, which were 
built to the plans of the company’s engineers. 

The rifling bars are all rotated in unison by the 
one guide bar, which acts upon the cross-rack below 



































FIG. 102. DETAILS OF THE BARREL 
and through that rack upon the five pinions of the 
rifling-bar spindles. The feeding out of the rifling cut- 
ters in the bars after each return stroke of the machine 
is accomplished by the rack at the end, seen nearest 
the observer, where the rack is shown with five inde- 
pendent pawls for actuating the feed ratchets for the 
respective rifling bars. 

The work spindies are all geared together, and the 
indexing movements to reset the spindles for successive 
rifling grooves in the barrels are effected by mechanical 
action upon them through the middle spindle of the 
group where suitable indexing mechanism is located. 

The rifling cutters, Fig. 106, act upon the draw prin- 
ciple. The.cutter head extends up through a slot in 
the rifling bar and is advanced at each successive 
forward stroke by a wedge adjustment under the slope 
at the under side of the head. The front face of the 
cutter head is ground to an angle from the horizontal 
top surface, thus having a rake or undercut to assure 
free-cutting properties when pulled through the bore 
of the barrel. There are all told some 20 of these 
rifling machines engaged on the machine-gun-barrel 
operation. 

Before the barrel reaches the rifling process it has 
already been turned closely to size, but a few thou- 
sandths still remain for finishing to diameter and 
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correct taper on the grinding machine. This grinding 
of the taper-barrel exterior is a most exacting process, 
for it is finished to an exact size and to a definite 
degree of taper, not for mere appearance sake but 
because two important members fit directly on the 
tapered surface and must be a positive fit at predeter- 
mined points on the taper, consequently precautions 
are taken to hold that taper within the closest possible 
working limits. 

One of the members that fit on the barrel and must 
have a positive position endwise thereon is the gas 











Section M-M 
FIG.10S 





F1IG.103 
FIGS. 103 TO 105. GUN-BARREL DRILL AND REAMERS 
Fig. 103—Gun-barrel drill. Fig. 104—Cutting reamers. 


Fig. 105—Scraping reamers 
chamber, which must pass over the barrel taper and 
come to a dead fit at the exact point where the conical 
nose of the gland shell enters and fits the conical seat 
of the gas port machined in the under side of the 
barrel. 

A word may be added here, however, about the 
radiator for the barrel. It may be of interest to point 
out that any opening, no matter how minute, between 
the barrel surface and radiator bore has a noticeable 
effect in diminishing the radiating value of the appa- 
ratus. Anything less perfect than a true surface contact 
between the steel barrel and the aluminum radiator, 
which extends its full length, has been demonstrated 
to be unsatisfactory in respect to radiating qualities. 
This has led to maintenance of accuracy in grinding 
methods and to an equal degree of refinement in finish- 
ing the corresponding taper bere in the long aluminum 
radiator. The grinding of the taper barrel is repre- 
kaa sented in Fig. 107, 





and the gages for 
holding the work to 
size and taper are 
illustrated by Fig. 
108. It is appar- 
ent from the half- 
tone, Fig. 107, that every effort is exerted to sup- 
port the slender barrel during grinding by a series 
of closely spaced back rests which bear upon spots 
ground in a previous operation. Still no chance 
of allowing an imperfectly tapered or sized barrel to 
get past is taken, for every one is passed through the 
gaging fixture, Fig. 108, which shows both a taper gage 
and a sizing gage for diameters at predetermined points 
from the barrel ends. The gage at the left consist of 
two straightedges placed at the exact angle to each 
other required for testing the taper along the full length 
of the barrel. This gage is similar to the precision 
taper-gaging device used in certain other lines of shop 
work where a high degree of accuracy must be main- 
tained, but is unusual in respect to its length, as in 
most examples of gages of this type they are applied 
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ony to comparatively short work, such as taper plugs 
for tool shanks and similar parts. 

The gage is placed for service on a high frame, or 
stand, to bring the work under observation at the 
height of the operator’s eye, so that he can conveniently 
glance along the jaws to determine if any inaccuracy 
exists along the barrel surface, which must shut out 
all light if true to taper. 

In use the gage stands directly in front of a window, 
where the background of light will reveal immediately 
any departure from true taper of the barrel. 

The tool at the right is known as a combination gage, 
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cutter in advancing is made to follow a fixed path which 
is radial to the vertical center line of the hole in which 
the recessing is being done. 

The body of the tool A is circular in form and may 
be used in a drilling machine or in a boring mill as may 
be desired. 

The circular formed cutter B is attached to the end 
of the ram or slide C by a capscrew and is held against 
the turning movement of the cut by a corrugated or 
knurled collar as is usual with circular tools. 

The slide is held in the body of the tool by two pins 
D which are a drive fit in the body and which pass 
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FIGS. 107 AND 108. GRINDING AND GAGING THE BARREL 


Fig. 107—Grinding the barrel. 


for it also tests the correctness of the taper while at 
the same time checking the accuracy of the barrel diam- 
eter at predetermined distances along the length. 

Now, considering only the three rings C, D and E 
on the barrel there is for each on the gage fixture corre- 
sponding gaging blocks with the following functions: 
The block F' serves as an end stop for the barrel when 
the inner face of ring E is brought into contact with 
it. In this position rings C and D contacting with 
flush pins 7 and J carried by blocks G and H press those 
pins forward, and with the work properly sized the two 
pins come flush at their outer ends with the faces of 
their carrying blocks. — 

This gaging fixture applies a most rigid test to the 
work, for with any one of the three rings out of place 
by even a fraction of a thousandth the fact is imme- 
diately indicated by the flush pins. The test is 
especially severe when the easy slope of the taper is 
taken into consideration, as the slightest discrepancy 
in that taper means a considerable degree of displace- 
ment of one gage ring or another from the precise 
point where it is supposed to come to rest. 

It may be of interest at this point to call attention 
to this gas chamber and its related parts as applied 
to the barrel to show still further the significance of 
the requirements as to taper accuracy. 


A Recessing Tool 
By M. S. HENRY 


In the usual form of recessing tool the cutter is 
moved forward to the cut through the arc of a circle 
whose radius is determined by the construction of the 
device, and as a natural result of this movement the 
shape of the recess does not conform exactly to the con- 
tour of the cutter. In the device here illustrated the 


Fig. 108—Gaging outside of barrel 


through slots in the slide set at an angle with the center 
line of the bar. 

The slide is held forward as far as these slots will 
allow by the pressure of the spring piunger F' set into 
the shank. 

A pair of rollers G bear upon the finished surface of 
the work to be recessed, and the point where these 
rollers come in contact with the work determines the 
depth at which the recess is to be made. 

Further forward movement of the tool body causes 
the pins D to move forward in the angular slots, there- 


RECESSING TOOL 


by pushing the slide radially outward and fecding the 
tool directly into the cut. 

The collar H, which enters a bushing in the jig, 
guides the tool and at the same time acts as a support 
for the split body. 
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Drawing-Room System in the Engineering 
Department 


By G. F. HAMILTON 





A method is here outlined for recording draw- 
ings and insuring the correction of copies sent 
into the shops, including the recording of any 
parts specified on the drawing with the necessary 
pattern records. 





Manufacturing Co. at the Seneca Falls, N. Y., plant 

constitute almost a standard line, and for this rea- 

son practically all drawings are traced to preserve them 
as permanent records. 

When the draftsman has nearly completed his trac- 

ing he fills cut the form shown in Fig. 1, leaving the 
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FIG. 1. FORM FOR OBTAINING DRAWING NUMBER 





lines for drawing and pattern number blank, and passes 
it to the record clerk. The clerk fills in the drawing 
number, and pattern number if needed, tears off the 
lower part of the form and returns it to the draftsman. 
The upper part of the form, which bears the necessary 
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FIG. 2. 


information for the records, is retained by the clerk and 
recorded in the drawing and pattern books. The drafts- 
man does not have to wait for his number, and the 
record clerk can write up his books at any convenient 
time before the closing hour of the day. 

A list of correct titles is given each draftsman, and 


he writes up his own index cards. Two index cards are 
made out for each tracing, a drawing record, Fig. 2, and 
a regular-construction card, Fig. 3, or in other cases 
a special-construction card, Fig. 4, as the case may be. 
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These cards are attached to the tracings when passed 
for approval. After the tracings are approved they are 
turned over to the record clerk, who removes and files 
the cards, and, except in the case of a special rush, 
tracings are sent through in a bunch once a day. 

The drawing card is filed alphabetically according to 
title. If there is a great number of the same title they 
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FIG. 4. RECORD CARD FOR SPECIAL CONSTRUCTION 


are subdivided according to figure number and size. 
Bushings, collars, gears, etc., and such other parts that 
are universally used are filed according to the size of the 
part itself. The regular-construction and special-con- 
struction cards are filed separately, but the method of 
filing, which is according to figure number, size and 
date, is the same. 

When the record clerk receives the daily bunch of 
tracings he makes out a drawing-issued report, Fig. 5, 
and a pattern-numbers-issued report, Fig. 6. He then 
passes the tracings to the blueprint department. While 
the blueprints are being made the record clerk fills out 
the print-record cards, Fig. 7. Different colored print- 
record cards are used for the different departments that 
receive prints, and are attached to each print sent out. 
One card is kept by the department receiving the print, 
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the other 1s signed by the foreman of that department 
and returned to the engineering department. The print- 
record cards are filed consecutively as to drawing num- 
ber and show what prints are in a department and when 
the foreman received them. 

The record clerk also issues the orders for patterns, 
keeping a record in a notebook in which the pattern 
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numbers are written as a check on pattern orders to 
eliminate the sending of duplicate orders for the same 
pattern. When a pattern order is written the order 
number, name of part and date are copied in the book. 
When a tracing is changed the alteration is noted on 
the tracing. If a drilled hole is changed from } in. to 
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§ in. a small circle is placed near this changed dimen- 
sion with a number inside the circle, as No. 2. In a 
space in the lower right-hand corner of the tracing 
another circle is made with the corresponding number, 
and a note follows: No. 2 was 4 inch. 

When it is desired to have returned from the shop a 
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print on which a change has been made the form de- 
scribed in Fig. 8 is used. This is made out in duplicate 
and a copy sent to the foreman having the desired 
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FIG. 7 CARD SENT TO SHOP WITH PRINTS 
print; the duplicate copy is kept by the clerk until he 
receives the returned print and is then taken out of the 


file and destroyed, thus eliminating dead-filing space. 
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with an arrow pointing to one of the drilled holes to 
which it applied, as: 4-in. drill jig No. 12,789. 

Standard printed forms, Fig. 9, are used for the 
bill of material on which the drawing and pattern 
numbers and number of parts required are added. This 
is blueprinted and sent to the shop departments, one 
copy being kept in the engineering department for 
reference. When a change is made to the bill of ma- 
terial a change slip is used, Fig. 10, on which the 
correct information is given. As the line numbers on 
the change slip correspond to the lines on the bill of 
material the change is easily understood by the clerks 
in the shop departments. All information on the change 
slip of a later date than the bill of material to which it 
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costume is perceptible. Very little production is pro- 
moted by doing things on the run, and the most strenu- 
ous action of the day is likely to occur in catching the 
car for home. 

The next argument is that of safety. It is alleged 
that women need to wear the equivalent of trousers so 
that they will not get caught and drawn into gears and 
other moving machinery. 

If there is in a shop any moving machinery so located 
that a woman’s skirt can be drawn into it men ought 
not to be required to work there. Besides the number 
cf men who wear linen dusters in the shop instead of 
overalls is steadily increasing and they are much more 
dangerous, if there is danger at all, than skirts, because 



























































FIG. 10 


applies supersedes the information on that bill of ma- 
terial. A change slip bears the same order number as 
the bill of material to which it applies and is filed with 
it; it has the advantage of putting additions or changes 
into the shop departments quickly -without reprinting 
the bill of material. 


Skirts or Overalls for Women 
By ENTROPY 


Many people subconsciously- associate work with the 
doing of something disagreeable, and for this reason 
perhaps they seem to think that anything connected with 
it must be ugly, hence the “womanalls” now worn in 
munition factories and on other war emergency work. 

If there is anything less graceful and less womanly 
in appearance than these it has not yet been presented 
to the public, but the only question that can or should 
be asked is, “Will they help win the war?” The answer 
to this is obviously that they will if they make the 
wearer more efficient and less liable to accident and 
illness. But do they? 

The principal argument advanced by those who 
advocate this style of garment is that skirts hamper 
a woman’s movements and the “womanalls” do not. 
In the days of hobble skirts this was doubtless true, 
but with the present fashions the only hampering in 
evidence is that due to a natural anxiety to keep them 
in their proper place. 

Anyone who has seen a feminine tennis expert in 
action can testify that her costume does not constitute 
a restriction upon her freedom of movement. In fact 
there is no work at which a woman can keep steadily 
occupied for eight or ten hours a day which is of such 
a nature that the hampering effect of any rational 
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there are four corners to them, instead of none as in 
skirts, that may be blown into the dangerous places. No 
one buttons them clear down the front and they are 
slit up the back to allow the wearer to take a man- 
sized stride. 

Danger of accident to women workers seems to be 
more likely to occur through their hair than in any 
other way. There is also the psychological considera- 
tion. We all feel that a woman suffers more, at least 
mentally, from mutilation than a man does. A missing 
finger or a stiffened joint on a man seems to us more 
natural and expectable and does not excite the com- 
miseration that a similar misfortune would if the vic- 
tim were a woman. Our feeling with regard to men 
is much the same as that shown by the Hun students 
at Heidelberg who made the wounds which they re- 
ceived in their safe duels as raw and conspicuous as 
possible. 

The very fact that women are more particular than 
men about their personal appearance adds to their safety 
in the shop, as it makes them more careful. There is 
certainly no reason to believe that they would not be 
as careful in managing their skirts as the men are in 
managing their dusters. 

The third point is that of lost time through illness. 
This is directly connected with comfort, and through 
that with heat and ventilation. In every period of his- 
tory when women have felt themselves free to do as they 
pleased they have dressed much more lightly than men. 
To whatever we may attribute this we must admit that 
they seem to be comfortable in next to nothing in tem- 
peratures which make a man button up his overcoat 
around his ears. This being the case, it can hardly be 
expected that they will be comfortable in men’s clothes 
which are calculated to cut off contact with the air to 
a much greater extent. 
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Construction and Operation of Temporary Dies 


By HUGO F. PUSEP 





There are numbers of cases in manufacturing 
establishments working on sheet-metal goods 
where there are occasional calls for blanked parts 
in quantities insufficient to warrant the building 
of expensive dies. A method here outlined shows 
how dies can be built for small output at little 
expense. 


V THEN the quantity of sheet-steel parts of in- 
tricate outline does not warrant the construction 
of a regular blanking die most shops resort to 

the laborious process of filing them out to match a 
casehardened templet. Where a half dozen or so of 
the parts are wanted this practice is certainly best; 
but in case the number of pieces runs up to a few 
hundred such a procedure would make the cost higher 
than that of obtaining a regular blanking die. 

In the construction of adding and calculating ma- 
chines it frequently happens that a certain number 
of machines have to be equipped with a part varying 
from its standard dimensions to such an extent that the 
dies by which the part had previously been blanked can- 








“oy PUNCH BLOCK 


~ 
<x 

















PUNCH  -- 55S PSSST 
QUIDE PLATE br gor ’ 
awe 44444 +404 FIG.« 
STRIP STOCK” (DIE “9s y > AR 
LIZ Se TE, SN 
oe PUNCH BLOCK 
FiG.6 
FIGS. 1 TO 5. THE WORK AND CONSTRUCTION OF THE 
TEMPORARY DIE 
Fig. 1—Lever to be made longer. Fig. 2—Cold-rolled steel plate. 
Fig. 3—The assembled die and punch Fig. 4—Blocks for pillar 
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not be used. A new die is, of course, out of the question, 
as the altered parts are only needed for a few spevial 
machines and in a comparatively small quantity. 

A method of blanking these pieces with so-called 
temporary dies has been practiced in a few shops and 
may be of general interest. The cost of making these 


dies is only a small fraction of that of the regular 
dies. This method of blanking is very little known, 
and the following description is given of such a die 


with some of its important details. These dies could 
be used to great advantage by shops producing a 
variety of small, thin, sheet-steel blankings, particularly 
for job orders. 

Fig. 1 shows an angle lever made of ;-in. cold- 
rolled steel; it is a part of an adding machine. After 
assembling about two hundred machines for a foreign 
shipment it was found that the arm A had to be made 
longer in order that the machines might function 
according to the customer’s specifications. These parts 
had been originally produced in large quantities with 
a progressive piercing and blanking die; but the small 
number of the altered parts wanted would not permit 
of the expense of building another progressive die, so 
a temporary blanking die was used to overcome the 
difficulty. 

CONSTRUCTION OF THE DIE 


A model of the lever was first filed out of ,,-in. 
stock, and after locating and drilling the holes it was 
tried out in its place in the adding machine. When 
found to function correctly a 4-in. thick cold-rolled 
steel plate was then laid off from this model and filed 
out, as shown in Fig. 2, similar to a regular blanking 
die, so the model would fit the opening perfectly, with 
the sides of the die opening given clearance from the 
cutting edge. Six ,',-in. holes A were now drilled and 
the plate casehardened by being immersed in boiling 
cyanide of potassium for 20 min. then water quenched. 

In Fig. 3, is shown the assembled die. Two ,},-in. 
cold-rolled steel spacing strips C and the ,,-in. 
punch guide plate D are secured to the die plate F 
by six ,4,-in. pins riveted at both ends into slightly 
countersunk holes, the opening F at the top of plate 
D being located exactly above the opening in the die 
plate FE, and this die plate being the part shown in 
Fig. 2. 

Punch B, Fig. 3, is made of ,4,-in. cold-rolled steel 
cyanide treated. The punch was given about the same 
amount of clearance in the die plate as is usually 
allowed for blanking ,,-in. stock with a regular blank- 
ing die. A slight taper is filed on the punch, starting 
about » in. from the cutting edge. The opening F 
in the top plate is made a free sliding fit for the 
punch. Strips C are spaced the correct distance apart 
to leave an opening G of sufficient width for the stock 
to be fed through. 


OPERATION OF THE DIE 


For operating the die a standard pillar press is 
equipped with two hardened tool-stee] blocks, as shown 
in Fig. 4. Blocks H and / are fastened respectively 
to the lower and upper member of the pillar press 
with fillister-headed screws. Both blocks should be 
ground perfectly parallel and flat. 

The strip stock is fed into the die through the open- 
ing G, Fig. 3, till the end of the strip covers the die 
opening, which can be seen through the punch guide 
hole F. Then the punch B is laid on the stock, being 
lecated in correct position by the opening F; the die 
is placed on the hardened block H, Fig. 4, with the 
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punch uppermost, and when the press is tripped the 
block J drives the punch through the strip of stock, 
thus blanking out a piece. The press should be so ad- 
justed that it will drive the straight part of the punch 
entirely through the stock, which will make the removal 
of the punch quite easy. As a general rule the punch 
drops out of the die along with the blank as soon 
as the die is lifted clear of the baseplate on the 
pillar press; if the tools are properly made no more 
than a slight jar will ever be necessary. The procedure 
is repeated until the required number of parts are 
blanked out. 

In Fig. 5 is an enlarged cross-section of a die at 
the moment the press has reached its lowest point. 
It shows plainly how easily both the punch and the blank 
can be removed, the sketch being self-explanatory. Long 
pieces of strip stock should be cut up to about 3-ft. 
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FIG. 6. PIECES THAT CAN BE EASILY BLANKED WITH 
TEMPORARY DIES 





lengths to facilitate the operation. At no time need 
the punch-press operator’s hands be very close to the 
pillar press, as there is sufficient stock protruding from 
either end of the die at all times to make the handling of 
it to and from the press very convenient. 

A production of 200 blanks an hour can easily be 
had when the dies are new, showing the large saving 
as compared with filing out the blanks. Any good die 
maker can build a die such as shown in Fig. 3 in 
one day. 


LIFE OF DIES 


There are many factors that determine the life of 
temporary dies and among them probably the thickness 
and hardness of stock blanked are the main ones. 
Almost invariably the first sign of failing occurs in 
the punch particularly when it contains sharp corners 
or slender projections. Pieces such as shown at R. 
Fig. 6, can be blanked without any difficulty while the 
dies are new. A failing of the punch first occurs at 
A, while the die will give trouble at projection B. The 
pieces S, T, U follow in order as regards the ease with 
which they can be blanked successfully by the use of 
temporary dies, the easiest being the last named. The 
letters A, B and C indicate the places and order in 
which failures of either the punch or die for S will take 
place. A die made to blank piece U will stand up for a 
few thousand pieces if the stock is not very thick or 
hard. Dies for blanking thin stock up to ,,, in. will give 
extraordinarily good service even on intricately shaped 
pieces. Even }-in. sheet steel has been blanked with 
such dies where the outline of the blank did not have 
sharp corners or projections and the strip steel had been 
thoroughly annealed. 

With these dies the sizes of blanks can be kept 





Are you ready for the Big Drive? 489 





within close limits, as is so often required in the class 
of work for which they were designed. In order 
to avoid burrs on blanks the operator should watch 
carefully for the first sign of failing, which invariably 
occurs in the form of slightly upset corners on the 
punch. If at this stage the upset on the punch is 
honed smooth and a light cut taken over its cutting face 
on a surface grinder and cyanided anew it will then 
be ready for further service. When the die begins 
to show falling it can be honed, but the blank will be 
slightly oversize at the place of failure in the die. 
Although these dies are what their name implies— 
“temporary”—the writer has known such a die to blank 
out a piece similar to the one illustrated in Fig. 1 
to produce nearly 3000 pieces from ,-in. soft cold- 
rolled steel stock. The limit on a part of this blank 
was 0.002 in., the die being made to the low limit, 
and was used till the wear in the die made the blanks 
come a little over the high limit. It might be said 
in conclusion that in shops where temporary dies are 
used it is the practice to drill the blanks requiring 
holes through a casehardened templet of the same form 
as the blanks, the two being lined up by a suitable 
nest on a small cast-iron or cold-roiled steel plate. 








Rose Goes to Work 
in the Shop 


By V. E. ATWELL 


Said Carmina Fradetti to Rose Polichetti: 

“Do you know that your country is fighting the Hun? 

You boast of your chances for good times and dances, 

You think about nothing but laughter and fun. 

There are lots of positions at making munitions; 

Why don’t you get busy? Start doing your share? 

You can’t stand in the trenches, but working at 
benches 

Might perhaps be some help to the boys over there.” 


Said Rose Polichetti: “Carmina Fradetti, 

Now don’t you get fretty. What’s all that to me? 

Stop saeadidne your sermons, the Turks and the 
Germans 

Have plenty to do on their side of the sea. 

They haven’t a notion of crossing the ocean; 

On my little white cottage no bombs will they drop. 

I’m young and I’m pretty; ’twould sure be a pity 

To work in the city in some noisy shop!” 


Said Carmina Fradetti to Rose Polichetti: 
“Do you know what they’ve done to the women of 


France? 

Have you read how those Prussians bamboozled the 
Russians? 

And they’ll do the same here if we give them a 
chance. 

While the men who befriend us, who fight to defend 
us, 


Are laying their lives down for you and for me, 

At the workbench our place is, the airs and the graces 

Can be saved for such time as the world is made 
free.” 


Said Rose Polichetti: “Carmina Fradetti, 

I believe I’ve been sleeping as sound as the dead. 

But if I can hinder those slayers of kinder 

Shan’t burn to a cinder the roof o’er my head. 

Though I cannot get right in the scrappin’ and 
fightin,’ 

You have made me, Carmina, feel just like a wop. ° 

It’s this little Lizzie that means to get busy 

With a speed that is dizzy and work in a shop!” 
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SIDELIGHTS 


EDITED BY E. C. PORTER 


The Army Ordnance Department announces that the 
St. Louis District Ordnance Office headquarters for 
the recently established St. Louis District has been 
opened on the tenth floor of the Equitable Building, 
St. Louis. M. E. Singleton is the District Ordnance 
Chief. 


* ” * 


It is reported that the marked shortage of benzine, 
gasoline and other motor spirits in New Zealand is 
interfering to some extent with the minor industries 
of the country. The wholesale prices at some of the 
important ports average about 57c. a gallon, but owing 
to the shortage double this price is asked at retail 
in some parts of the country. 


* * * 


The employees of the Bullard Engineering Works, 
Bridgeport, Conn., notified the Ordnance Department 
that they have sent the following cable to General 
Pershing: “To help you win and win soon we propose 
to give Labor Day a meaning true to its name by 
giving, without compensation, five hours of our time on 
this national holiday to the building of 155-mm. guns 
to shoot the Hun.” 

* + & 

The present estimated production of steel in sight 
is 17,000,000 tons; war demands are over 23,000,000 
tons, with the demand constantly rising. In a recent 
interview with the Washington newspaper  corre- 
spondents Mr. Baruch, chairman of the War Industries 
Board, announced he could not approve requests for an 
ounce of steel for domestic use because of the im- 
perative war demands. 

* * * 

Camp Abraham Eustis at Lee Hall, Va., is to be 
increased in size in order that the work of training 
men for heavy artillery may be developed rapidly 
and under the most favorable conditions. Orders have 
been issued to the construction division to proceed with 
the work. It is estimated that the additions will cost 
$1,940,800. The enlargement calls for motor-trans- 
portation schools for 500 students, garages, repair 
shops, a short railroad, concrete roads, new ranges, 
and barracks and quarters for one trench-motor bat- 
talion and one anti-aircraft battalion. 

* * * 

A campaign of education for the conservation of 
chain to be carried out with the public through recog- 
nized effective trade channels has been planned by the 
Wwar-service committee of the chain manufacturers. 
The uses of chain are many, and the war needs of 
steel and iron are increasing. Decision to take this 


step as a war measure followed conferences by the 
war-service committee, with John C. Schmidt, chief of 
the chain section of the War Industries Board; A. W. 
Shaw, chairman of the conservation division, and A. 
J. M. Baker of the priorities division. A number of 
items leading: to conservation were presented to the 


committee for examination and consideration to be 
followed by a report and recommendations. The com- 
mittee discussed with Mr. Baker questions of require- 
ments for priority which will be sought by the chain 
manufacturers in the production of essential chain. 
Members of the committee are C. M. Power of the 
American Chain Co., New York; Staunton B. Peck 
of the Link-Belt Co., Philadelphia, and A. B. Way of 
the Bridgeport Chain Co., Bridgeport, Conn. 
* * * 

Contracts have been awarded for housing accommo- 
dations sufficient to take care of 600 families at Bridge- 
port, Conn. The contracts comprehend four, five and 
six room houses and apartments containing three, four 
and five rooms. Building has already been begun on 
four sites so chosen as to make them available for all 
of the munition manufactories of the city. The Bureau 
of Industrial Housing and Transportation has arranged 
with a local transportation company to extend traction 
lines, to make cross-connections and to increase the 
rolling stock. All of this will open up new housing 
districts. Arrangements have been made with the War 
Industries Board to make available materials for this 
traction development. The New York, New Haven & 
Hartford R.R. has also agreed to make additional 
stops and to construct loading platforms near the fac- 
tories. The bureau expects to build dormitory accom- 
modations for about 1000 workmen at Bridgeport. 
Contracts have been awarded for the construction of 
dormitories at Quincy, Mass., to care for the workmen 
employed at the Fore River shipyard. The construction 
of 500 houses at Quincy is also planned. 

* * * 

Beginning this month every man and woman who is 
doing his or her share in producing war supplies will 
be eligible to wear one of the new United States War 
Industries badges as a federal recognition of patriotism, 
proved by unflagging efforts in shipyards, munition 
plants and factories engaged on Government contracts. 
The war-industries badge will be disk shaped, slightly 
larger than a quarter, and will be attached to a red, 
white and blue enamel bar 1} in. long. Four consecu- 
tive months of uninterrupted service in war production 
will entitle a worker to the first badge, which will be 
ot bronze. Eligibility for the second badge, which will 
be cast from the same die but made of different metal, 
possibly silver, will result from eight consecutive months 
of war service. Award of the bronze badge will be 
retroactive on properly supported application, but no 
silver badges will be given for industrial war service per- 
formed prior to Sept. 1. A feature of the civilian-insignia 
service is that before badges will be granted to any 
plant it must have shown itself in conformity with 
the National War Labor Policy in all respects. Plants 
so complying will be authorized to display over their 
entrances an enlarged facsimile of the insignia, which 
will be a notice to all workers that war-industries badges 
are awarded in that plant. CS 
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The problem of securing a sufficient number of 
lathes and other machine tools for the big-gun 
program, and at the earliest moment, is a very 
serious matter. The suggestions contained here- 
with are worthy of most careful consideration, 
as they are the result of years of practical ex- 
perience of one of the best-known machine de- 
signers of this country. 





time are gun lathes. They are required for the 

making of new guns as well as for the relining 
of old ones. The prewar capacity of this country for the 
making of gun lathes was quite small, though sufficient. 
At the present time the requirements are exceedingly 
large, and the capacity has not been increased, but, on 
the contrary, has actually been decreased by the large 
demand for lathes of other kinds. 

Gun lathes as made heretofore were combination 
tools. They were adapted to bore, ream, chamber, turn 
and thread. In addition I have seen some lathes that 
were arranzed for rifling. It is said of combination 
tools that you can do everything with them, but that you 
cannot use them for anything. It would not be fair 
to say that such was the case with gun lathes. They 
really could be used for all the purposes for which they 
were intended, but looking at any one of these pur- 
poses by itself the lathe was not so well adapted to it 
as it would have been if it were not arranged for other 
purposes as well. The swing had to be made excessive 
because a carriage had to be used. A boring bench 
was needed because the boring might have to be done 
at any part of the length of the lathe. The spindle had 
to be as small as it was safe to allow for the relatively 
high speeds when finish-turning, and therefore had to 
be made of steel. A great multiplicity of feeds and 
speeds was required for the various purposes for which 
the lathe could be used. 

The requirements are entirely different at the present 


. MONG the most urgent needs of the country at this 


time. We are not confronted with the needs of an 
arsenal which makes or repairs a couple of guns a 
year and cannot afford to have 20 or 30 kinds of lathes 
standing on the floor, each waiting for its peculiar kind 
of piece to come in. The prewar arsenal had to have 
a machine that could do any lathe operation on any 
sized gun, and even at that it would probably stand 
idle the greater part of the time. Our present re- 
quirements are fifty, or a hundred, or several hundred 
kinds of lathes for such and such an operation on such 
and such a gun. The lathe has to go to a certain place 
where it will be kept busy on one operation as long as 
the war lasts. If after the war we shall need no more 
guns, and perhaps will be able to scrap some of those 
we have, these gun lathes will be scrapped. But what of 
it? Gas masks also will be scrapped. 


SoME DIFFICULTIES OF NEW LATHE DESIGNS 


The demand for gun lathes has been so heavy that 
those machine-tool manufacturers who had designs and 
patterns for such lathes have been swamped, and still 
orders are waiting to be placed. It became necessary 
therefore to invite other manufacturers to submit de- 
signs. Both the authorities in Washington and the 
manufacturers readily saw that many complications of 
the prewar gun lathe could be removed and that single- 
operation machines could be constructed. So far so 
good. Unfortunately many of the bidders on this kind 
of work have had no experience in the making of gun 
lathes or, for that matter, of any kind of lathe, and 
are not familiar with the requirements. They have 
been generously assisted by the authorities in Wash- 
ington, by the heads of arsenals and by civilians, but 
the thorough knowledge of detail, which comes only 
with the doing of a thing, cannot be expected and must 
not be expected of such manufacturers.. Furthermore 
each manufacturer submits a design of his own, partly 
because so many heads mean so many ideas ‘and, per- 
haps more so, because each design was ‘based on the 
facilities of the shop in which the machines’ were to 
be built. This last point alone makes it impracticable 
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to have general designs prepared and then have different 
shops execute these designs. 

Another point worth considering is this, that if, let 
us say, 50 lathes are required for boring an 8-in. gun 
and the contract for the 50 machines is given to one 
manufacturer, and that manufacturer should have some 
serious trouble (as he is apt to have with a new prod- 
uct), then the entire program for the 8-in. gun fails. 
The turning, threading, and rifling machines may be 
ready, but what is their use if there are no boring- 
machines? A somewhat obvious remedy would be the 
splitting up of the order—say placing an order with 
two manufacturers for 25 machines each. This would 
probably mean two different designs, additional training 
of labor in the running of the machines, and the keep- 
ing of additional spare parts, especially if the machines 
are to be used on the other side. These objections are 
not vital and might be overlooked, but what seems to 
be a remedy will probably be found to be additional 
trouble. More engineers will have to spend their time 
on designing the machines, more patterns will have to 
be made, and of course, the total time spent in making 
two lots of 25 machinees is more than for the total lot of 
50. Worst of all, as we have two factories and two 
designs the chances for trouble have been doubled. If 
everything went well we would get the last of the 50 
lathes at an earlier date than if all of the 50 machines 
were made in one shop. But we must not forget that 
we are primarily interested in getting the first of the 
50 lathes, and we must do everything to expedite the 
getting of the first, second and third of these machines. 
If we need 50 and have but 40, we will manage to get 
along some way. We may even possibly find that we 
do not need the last 10 at all. But without the first 
10 we cannot even begin. 


ELIMINATION OF NONESSENTIAL DETAILS 


These considerations led me to doubt whether we 
are going at the problem of getting gun lathes in the 
proper way. I would offer the following as a sugges- 
tion which probably will have to be modified before it 
becomes workable, but which embodies a plan wherein 
all nonessentials are eliminated. I should not be at all 
surprised if someone will point out a few that are left, 
and I invite criticism along such lines. The under- 
lying principles of my suggestion are these: 

1. One machine for one purpose. 

2. A limited number of this kind of machine to take 
care of the various sizes. 

8. The machines to be assembled at the place where 
they are to be used. 

4. The parts of the machine to be fabricated. 

5. All unnecessary refinements to be omitted. 

6. The fabricated parts to be so designed that almost 
any medium-sized machine shop can do the work re- 
quired in finishing them. 

7. The materials used to be of the simplest. 

On these principles I would suggest to build a boring 
lathe somewhat as follows: 

The bed of the lathe to be made of reinforced con- 
crete provided with the necessary drainage channels 
and cellars for cutting lubricant. Right here I wish to 
point out that all gun lathes have concrete, stone or 
brick beds, though most of us have been in the habit 
of thinking that the beds were of cast iron. If any- 
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body thinks that a cast-iron bed takes care of the align- 
ment, let him put the lathe on a grass plot and try to 
bore a gun. 

On top of this concrete bed, cast-iron slideways are 
placed in pairs. These slides are to be anchored down 
and grouted in. The slideways should be relatively 
short sections of cast iron machined at the top and at 
one side. Deep lugs cast at the bottom could take care 
of end thrust. 

The number of sizes being limited a few standard 
sizes of faceplates and chucks will be required. The 
design of these can readily be standardized. 


CAST-IRON SPINDLES 


Each sized faceplate will correspond to a certain sized 
spindle, which is to be made of cast iron and is to run 
in cast-iron liners or boxes. The cast-iron spindle is 
advocated for several reasons. In the first place it does 
away with the necessity for making heavy forgings, 
which is always a ‘source of delay, especially at the 
present time when all forge shops are overcrowded with 
work. In the second place, and this is particularly im- 
portant for boring lathes, a cast-iron spindle tends to 
kill vibrations, whereas a steel spindle has a tendency 
to perpetuate and often to exaggerate vibrations set 
up by the operation of cutting. One of the operations 
of boring consists of reaming with a very long taper 
reamer, which may be as much as 6 or 8 ft. long. It is 
well known that all forming operations have a tendency 
to create chatter, or vibrations, and the action of a taper 
reamer is exactly the same as that of a forming tool. 

The spindle will be supported by two brackets, one in 
front and one in the rear. Each bracket will have two 
bearings, one for the spindle and one for the shaft 
carrying the driving pinion. These bearings for the 
driving pinion will be simple pillow blocks adjustable 
on a planed surface of that bracket. Each bracket will 
be provided with a large foot with deep lugs, where it 
rests in and on the concrete. The rear end of the front 
bracket and the front end of the rear bracket are to 
have planed bosses for cast-iron struts and steel tie 
bolts. 

The drive should consist of a motor of proper size, 
and this motor should be for direct current and with 
adjustable speed, speed variation to be about three to 
one. The additional speed variation should be made 
by change gears. It may be objected that change gears 
are not as rapidly manipulated as the modern gear- 
changing devices, but for the machine which we have 
in mind this would not be objectionable. The changing 
of gears would take place seldom if at all. The entire 
motor drive should be built on a heavy plate containing 
motor, gears, bearing and so forth, and should be placed 
on a built-out part of the concrete bed, and the last 
gear of the motor-train should mesh with the gear on 
the faceplate pinion shaft. 

The boring-bar brackets should be planed and bored 
to gage so that all will be interchangeable except for 
the last fitting of the gibs. The feed to the rear boring- 
bar brackets should be by means of a screw driven by 
mechanism at the rear end of the bed. This mechanism 
in its turn should be driven from a long shaft which 
derives its motion from the headstock end. A smaller 
motor placed on an individual plate at the rear end of 
the bed should provide for the quick traverse of the 
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boring-bar. Clutch mechanism would throw in either 
the feed or the quick traverse. 

All feed changes should be made at the rear end of 
the bed, and the reduction in speed from long shaft to 
feed screw should also be made at that point. In this 
way the long shaft can run at a relatively high speed 
in order to reduce as much as possible the effects of 
torsion. The feed screw should have its thrust bearing 
at the front end so as to bring the screw in tension when 
it is doing its heaviest work. A number of supports 
for the screw should be placed at frequent intervals, 
and for this purpose holes should be left in the con- 
crete bed for the feed-screw supports to drop down when 
the boring-bar brackets pass over them. 

It is customary to have the center line of the lathe 
and the shears placed in such a way that they form ap- 
proximately an equilateral triangle, and this is done in 
order to keep the strains of turning within the bed, 
but as this lathe is not to do any turning this arrange- 
ment is not necessary, and it would be permissible to 
bring the center line of the spindle close to the plane 
of the shears. This would reduce the height of the 
headstock as well as of the boring-brackets, and would 
improve the action of the feed. The result would be 
merely that the bed would have to be made wider than 
usual. 

The assembling would have to be done by some 
optical rather than mechanical method. 

The advantages of the proposed constructions are 
many. 

As soon as the designs are finished the bed can be 
constructed, ready to receive the cast-iron parts. The 
guideways require very little pattern work, can be made 
in almost any shop and can be shipped in very short 
time and erected. All other parts can be treated in the 
same way, and though requiring somewhat more pat- 
tern work they would be well within the scope of al- 
most any foundry and machine shop. The only units 
which must be interchangeable are the steadyrest bases 
and the boring brackets. 

.The only items required for the assembling would 
be a templet, representing a boring-bar bracket in its 
general form and provided with a delicately adjustable 
slide with cross-hairs; a little spider, which can be 
clamped to the spindle bearing and other parts, and 
also provided with cross-hairs, would be needed for the 
alignment of the headstock, screw and so forth; further- 
more a high-grade transit would be needed. 

Many other advantages might be pointed out, but as 
this is merely a suggestion and not a completely worked- 
out. plan I prefer to stop here and invite the remarks of 
others interested in this subject. 


The Milling-Machine Vise as a Special 
Milling Fixture 


By GusTAV KOPSCH 


On page 1101, Vol. 48, of the American Machinist 
there appears a very interesting and useful article by 
Hugo F. Pusep on the many uses of the milling-machine 
vise as a special fixture. 

I have used jaws similar to those therein described 
for quite a while and have had very satisfactory results, 
but I would like to offer a few suggestions and quali- 


Are you ready for the Big Drive? 


493 


fications. In most cases in repetition work a man can 
work much faster by using a quick-acting vise which 
is operated by lever and eccentric instead of a screw. 
I much prefer to have two vertical Vs, one near each 
end of the jaw; this results in increased speed of 
operations, and puts a more equal strain on the vise. 
I have always made the horizontal V as shown at A 
in the sketch. 

This clearance at the upper part of the jaw renders 
it much easier to load and unload the vise because when 
the vise is open the work can be dropped into position 
where it will be definitely located by the lower part of 
the V. If the jaw is of uniform thickness it too often 
happens that the work, especially if a short piece, falls 
between the jaws, resulting in loss of time and in annoy- 
ance. 

Many times in milling flat surfaces, oil grooves, key- 
ways, etc., in shafts or bolts, it is not possible to locate 
these parts with a shoulder against the jaws (as shown 
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MILLING-MACHINE VISE JAW AND WORK STOP 


in Fig. 5 of the article above referred to) as the pieces 
to be machined may then project too far, resulting in 
chattering, or else may be too close to the jaws for 
the cutter to pass. 

For all these cases, and they probably form the 
majority, I have used the tool shown at B with very 
satisfactory results. 

The base of this tool is provided with a slot so that 
it can be clamped to the milling-machine table in any 
position. The stud is threaded at one end so that it 
may be turned to any desired position and then secured 
by means of the locknut. The stud is about as high 
as the top of the vise; it has two flat surfaces which 
form a knife edge, slightly rounded. 

Whenever a milling operation has to be located ac- 
curately in relation to a shoulder the knife edge is used 
as at C, and no matter what variations there may be 
in the length of the pieces the relation of the milling 
operation and the shoulder used for locating will be 
absolutely uniform. 
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Doing a Large Job on a Small 
Milling Machine 
By DONALD A. HAMPSON 


Several castings were to be machined, as shown in 
Fig. 1. The work was ordinary shop practice up to the 
point of cutting the slots across the face of the rim. 
A formed cutter was plainly the only tool to use that 
would insure interchangeability of the pairs of slots— 
two adjacent slots constituting a working pair in the 
special machine of which the wheels were to be a part. 
A limit of 0.008 in. was allowable in the spacing of the 
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FIGS. 1 TO 3. A LARGE JOT ON A MILLING MACHINE 


Fig. 1—The work to be done. Fig. 2——The set-up. 
Fie. 3—The cutter 


pairs of slots. The only machine available for the slot- 
ting was a No. 2 plain milling machine which was in 
good condition, but too small for such a job. 

After the lathe work was finished, the rim was care- 
fully laid out into 20 divisions, using a glass to secure 
accuracy and a line to indicate working depth marked 
before removing from the lathe. For each pair of slots 
milled, the wheel was set by the division marks from 
a fixed point on the face of the milling machine, again 
using the glass to insure close work. The finished 
parts showed this method to be quite accurate enough. 


Vol. 49, No. 11 


The castings were laid in a horizontal plane on the 
table of the milling machine and the vertical (hand) 
feed used for cutting. A casting that served as a center 
stud and baseplate was made and the work was placed 
upon it. A parallel under the front and a clamping bolt 
completed the arrangement. 

Owing to the size of the wheels the table had to be 
run out to its limit, causing it to overhang to such an 
extent that would have rendered feeding not only difficult 
but would have imposed serious strains upon the ma- 
chine itself. The castings weighed 600 Ib. each, nearly 
half the weight of the machine. To avoid trouble, the 
simple counterbalancing scheme shown in the drawing 
was adopted. An eye-bolt was screwed into the center 
stud, to which was fastened a rope that passed over two 
grooved. pulleys and down in the rear of the machine to 
a counterweight. The weight was made 80 Ib. heavier 
than the wheel casting and attachments. With the 
aid of this counterbalance the loaded table could be run 
up and down as easily as when empty and the possibility 
of distortion was removed. 

The work was done with the formed cutter shown in 
Fig. 3. The body is of soft steel milled out for three 
blades which are held in place by two taper pins each. 
The blades were put in place in the blank body and the 
form turned on both. To give them the necessary clear- 
ance the blades were removed and } in. was turned 
off the body. For hardening and tempering, the blades 
were replaced and the complete cutter treated. The 
finish and accuracy of the job produced were all that 
could be desired; the working time was within the 
bounds of good practice, and there was no great outlay 
for special tools. 


Cutting Holes in Glass a | 


a BA 


By H. H. ARMSTRONG 


It is sometimes necessary on experimental work to 
drill holes in glass. A job of this kind came to us a 
short time ago, the work being to drill a §-in. hole 
through the bottoms of six canning jars made of or- 
dinary bottle glass. 

If the glass is uniform in thickness and of a high 
grade, a hole can be drilled with a diamond drill, but 
where the thickness is not uniform and the glass is 
poor this cannot be done satisfactorily. It was found 
that where the bottom of the jar joined the sides the 
thickness of glass varied from } to } in. The result 
was that when we started to drill, the strain was, taken 
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by the thin section of the bottom, which would crack 
and fall out. 

After using different speeds and varying the cutting 
compounds the idea of drilling was given up and the 
following plan was hit upon, which worked successfully. 
We held a §-in. copper tube in the chuck of a drilling 
machine and used turpentine and carborundum dust for 
a cutting compound. The glass jar was placed on the 
table, inverted and firmly clamped. The operator put 
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CUTTING HOLES IN BOTTOM OF 


just enough pressure on the lever to keep the tool 
grinding and soon the hole was through. 

We lost a few by this method, but it was because 
the bottoms were of varying thicknesses, also blowholes 
were found which tended to weaken the glass. 

When selecting glass vessels to be drilled, select 
those that are of even thickness, and breakage will be 
practically eliminated. The attached sketch is self- 
explanatory and shows the complete set-up. 

Though I have not tried it I believe if the jar were 
set on a piece of felt and held by the hand the 
result would be as good as that obtained by clamping 
the jar. 


Transfer Gage for Piercing Dies 
By SEYMOUR SCHREITER 


Many times in making piercing dies with small holes 
it is necessary to use a very small drill and drill back 
from the bottom side with a larger drill in order to 
enter the taper reamer for making the clearance. On 
a thick die, if the small drill is run clear through 
to locate the larger drill on the other side, the small 
drill breaks easily and causes a lot of bother and loss 
of time in annealing and remarking the die. I have 


Are you ready for the Big Drive? 


495 


never seen any tool advertised to transfer the holes, but 
I have found that the transfer gage shown in the 
sketch works very well in such cases. 

I have one of these which I made and have used 
for some time and I find that it is a very handy tool. 





THE TRANSFER GAGE 


To use it it is only necessary to run the small drill 
part way through, then put the die between the two 
plates of the gage and hold it so the drill hole lines 
up with one of the holes in the gage. Turn it over 
and mark the hole on the other side with a scriber 
to get the center for the larger hole. In this way a 
great deal of time and drill breakage is saved. The 
gage should be made of tool steel hardened to resist 
wear, but can be made of machine steel casehardened. 


Device for Holding Large Job on 
Shaping Machine 
By FRED FRUHNER 


Here is a kink for holding a large job on the shaping 
machine. I had a large forming die to plane and 
could figure out no way to hold it, as it was 16 in. larger 
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THE HOLDING DEVICE 


than the machine table and at no point did it come in 
line with the table slots. It was necessary to machine 
the whole surface in one setting, so I devised this rig. 

In the sketch, A are two pieces bolted to the table, 
each having four setscrews set at an angle, thus en- 
abling me to get a firm hold on the work. 

The outfit looks simple, but I find it. a very handy 
means of accomplishing work that without something 
of the kind would be impossible. 
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Down-at-the-Heel 
Machinery 


IN THESE days of heavy production, 
busy machines and unskilled labor, ma- 
chine tools have a habit of “running 
down at the heel” very quickly. In 
many shops the first indication of some- 
thing wrong is a shutdown machine 
which lies out of commission until re- 
pairs are made. In some of these cases 
a little systematic inspection would have prevented the 
shutdown. 

One of my good machine-shop friends sends the fol- 
lowing letter telling how he keeps a step ahead of 
breakdowns in his shop: 

“I think my best kink is that whenever I have leisure 
I make a trip through the shop noting carefully what 
the men are doing, and very often I am able to foresee 
the breakdown before it occurs, as most of the stop- 
pages are caused by lack of oil or by wrong adjust- 
ments. 

“On one of my trips I observed that the lead screw of 
a lathe cutting a coarse pitch was chattering badly sim- 
ply from lack of oil. The screw was revolving so rapidly 
that it needed more attention than on ordinary work. 
It seemed to be a perfectly new idea to the man oper- 
ating this lathe. A machinist would have felt this 
screw chatter even if he had been both blind and deaf. 

“On another occasion I noticed that one of our new 
lathe hands had a back gear lever tied down with a 
piece of belt lacing, and in answer to my question as 
to his reason for so doing he informed me that the gears 
would not stay in unless they were tied. The application 
of a few drops of oil ended this trouble also. I found 
by questioning him that this was his first machine-shop 
job, he having previously been a teamster and accus- 
tomed to oiling his wagon wheels every Monday. As 
he had taken this job on Tuesday he naturally supposed 
the machine had been oiled the day before.” 

If you are not already taking systematic precautions 
to prevent breakdowns, start now. It is cheaper than 
remedying them after they occur, especially in view of 
the fact that at least 80 per cent. of them are due to 
lack of lubrication. 


All Favorable Decisions 
Accepted 


EVERY man, be he soldier or civilian, 
who expects to come through this world 
war unscathed is suffering under a de- 
lusion. Every honest American is go- 
ing to be injured in body or pocketbook 
by this war. Only the rogues and 
traitors are going to profit by it. 
Honest and patriotic American labor 
has met the situation admirably. Over 3000 employees 
of the Western Cartridge Co. have signed the following 


Editorial 








pledge to be sent to the United States Army in France: 
“We vow to stand by them at all times and until the 
very end, and as they do not relax their fighting we 
will never relax our work.” 

Nothing conditional about this promise—no qualifica- 
tion such as “we will stand by them as long as it is 
to our interest to do so.” 

In striking contrast to this patriotic attitude is that 
of men who deliberately tie up essential war industries 
vital to American success because decisions of the War 
Labor Board are not favorable to them. It does not 
require any patriotism to accept favorable decisions! 


The Growth of 
Standardization 


SCARCITY of materials has led to the 
elimination for the duration of the war 
of quite a number of styles of various 
commodities. For example, no new lasts 
of shoes are permitted. Styles of re- 
frigerators have been restricted. Cer- 
tain specialized shapes and sizes of 
drop-forged wrenches have been sus- 
pended, and so on almost indefinitely. With this stand- 
ardization comes an increase in the quantities produced 
of a given style or type, reduction in shop overhead 
and advantages generally to the plant manufacturing 
the restricted line. 

Where the varieties affected are such as are dictated 
largely by style or taste this restriction is a good one 
and perhaps somewhat desirable to continue after the 
war. Where it affects specialization in utilitary equip- 
ment this tendency to standardization must be carefully 
applied. 

In the machine-tool field, for example, specialization 
has contributed far more toward the building up of 
remarkably increased efficiency than standardization. 
Forty years ago you could almost count the number of 
different types of machine tools on the fingers of your 
two hands. Today you have to borrow a great many 
more pairs of hands in order to total up the number of 
varieties of specialized machine tools, each one of which 
is most particularly adapted for the special purpose it 
has to serve. 

As far as the production of machine tools themselves 
is concerned no doubt it would be considerably less ex- 
pensive to eliminate all of this specialization and go 
back to large-quantity manufacture of ten or a dozen 
standardized styles. There would be an economy in 
manufacturing the tools in this way, but there would 
be an overwhelming loss to the public in the operation 
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of these tools, due to loss of their specialized features. 
This loss would many times offset the initial gain. 

The pursuit of standardization for its own sake is 
as fallacious as the pursuit of system for its own sake. 
Both tend toward the disparagement of individuality, 
initiative and ingenuity. 





The Common Touch . 


THOSE who rise to the higher levels of 
industrial life do so because of above- 
the-average possession of qualities of 
leadership. Foremen, superintendents, 
factory managers and big executives in 
machine shops exercise this quality 
daily in their dealings. The more this 
type of leadership takes on the common 
touch of democracy the more lasting will be its effects 
and the less likelihood of interruption from misunder- 
standings and dissatisfaction. 

There is a wonderful opportunity for executives and 
leaders4in machine shops to come in closer contact and 
arrive at a better understanding with those under them 
in the plan outlined on advertising pages 240 and 241 
of this issue. The Liberty Loan campaign is a point of 
common interest for every man, from the President of 
the United States down to the chap whose chief ability 
consists of blacking someone else’s shoes. It is a part 
of the war, and the war necessarily affects and interests 
us all. 

Welcome this opportunity to touch elbows with Jack 
and Bill and Tony and Stanislaus and to exert your in- 


herent qualities of leadership for America’s cause. 
» t 








Establishing a Minimum 
Day’s Work . 


THERE is no need nowadays of argu- 
At ing on the national importance of max- 

imum individual production. The war 
has proved its necessity to any thinking 
man. The production rate of our work- 
ers automatically determines the fruit 
that labor shall enjoy since you cannot 
pick more apples from a tree than grow 
on it. Establishing a minimum wage is like putting a 
piece of courtplaster on a boil. It is a temporary ex- 
pedient at best and may disguise the uncomfortable 
situation for a short time. Much more effective would 
be the establishment of a minimum day’s work. When 








this is established for the industries covering the neces- 
sities of life, the purchasing power of a’ dollar. will) 
be such that a minimum-wage limit will not be needed. 


, 





Have You Got Your Idea 
This Week? 


NOT everyone gets what he goes after, 
but it is even more true that one who 
seldom or never actively hunts for a 
good idea rarely comes across one. 
One of the main objects of technical 
and trade journals is to provide ideas 
for readers to profitably apply. Not all 
of the ideas that are crammed between 
the covers of the modern technical journal are ready- 
made to fit your business. Some of them are, but the 
majority of them must be whittled and shaped a bit 
to make them adapted to your needs. 

When the editors of a technical journal have filled an 
issue with good ideas, their part of the work is com- 
pleted and yours begins. 

Make it an invariable rule to dig out from each issue 
of the American Machinist at least one idea to help you 
increase production, better the quality or reduce the cost 
of your work. Do not consider that you have read the 
paper until you have found this idea. The adoption of 
this reading policy will be an automatic insurance 
against falling into a rut. 








Holler for Good Roads! 


EXPERIENCE during the past winter 
fully demonstrated the fact that the 
“iron road” is by no means the only im- 
portant transportation means of feed- 
ing our machine shops and taking away 
their products. Many plants were kept 
going because motor trucks could bring 
them coal when railroads could not, and 
steel and other materials when rail congestion prevented 
their coming by freight or express. 

There has been some reluctance on the part of the 
Capital Issues Committee to permit the financing of 
road improvements during the war. A good highway 
is the machine shop’s second line of defense. Make 
your voice heard in favor of keeping our highways 
in passable condition. 





a 
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This department is open to all new equipment 


0 


interest to shop owners. Photographs and data 


should be addressed to Editorial Department, “American Machinist” 


Cleveland Spring-Head Toolholder 


The spring-head toolholder shown in the illustration 
is one of the recent products of the Cleveland National 
Machine Co., Cleveland, Ohio, and is intended for all 
sorts of finishing work. It is claimed that on finishing 
work the spring-head relieves chatter and gives a very 
smooth cut, the spring being of sufficient strength to 
stand up for all finishing work which would ordinarily 
be done on a lathe taking shanks up to } by 1, in. It 
will be noted that the spring may be turned in the body 
of the holder, and can be adjusted right or left to any 
angle up to 90 deg. The tool clamp also swings on the 
spring and can be inverted, thus placing the tool to 














SPRING-HEAD TOOLHOLDER 


either side of the holder as desired. Three tool clamps 
are furnished, one taking 4 x ,', in. flat stock, the second 
taking round stock from ,‘; to ,‘, in. in diameter, and 
the third ,4,-in. square stock. It is said that tool bits 
can be used down to § in. in length and parting tools as 
thin as 0.014 in. can be used with success. It is also 
claimed that the construction makes the tool particularly 
easy to adjust to the proper angle for threading work. 
The holder is not intended to eliminate rigid holders 
for heavy or hogging work, but only for finishing opera- 
tions. It is made at present in one size with shank } x 
1, x 6 in., but other sizes are contemplated. 


Henry & Wright “Dying” Machine 
For Sheet-Metal Work 


The machine illustrated is one of the recent products 
of the Henry & Wright Manufacturing Co., 760 Windsor 
St., Hartford, Conn. It is known as a “dying” machine 
and is used for blanking, piercing, forming, coining or 
drawing sheet metal. It is, claimed. that ‘the design: of 
this machine is such that there are no torsional or 
ripping stresses throughout the machine, these being 


wholly tensile or compressive, thus almost entirely 
eliminating the danger of injury through overloading 
or the throwing of the dies out of alignment. It is also 
claimed that the construction makes for longer life 
of the dies and more perfect work. The driving mech- 


HENRY & WRIGHT “DYING” MACHINE FOR SHEET METAL 


Weight, 1350 Ib. ; rated capacity, 25 tons; throw, 1§ in. ; adjust- 
ment, 2 in.; distance between under side of top plate and working 
surface of machine when upper plate is raised to its highest 
point, 104 in.; distance between vertical shafts, 8 in.; hole in 
eenter of working surface, 6 x 7 in.; diameter of flywheel, 24 in. ; 
face of flywheel, 4 in.; weight of flywheel, 300 Ib.; diameter of 
crankshaft, 3 in.; diameter of vertical steel shaft, 2 floor 
space, 24 x 21) in.; height of machine over all, 52 in. 


in. ; 


anism is all located below the die plate instead of 
above, as with other machines, it being claimed that it 
is possible to construct a much lighter machine by this 
method.’ It is also'‘claimed that the machine is’ less 
noisy than others in its class on account of its better 
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The delivery chute is covered with leather in 
order to deaden to a minimum the sound of the com- 
pleted blanks falling into the chute. 

It is believed that this is the first instance in which 
the upper dies have been pulled downward by power 
applied from beneath, and the advantages claimed for 
this construction over presses of the ordinary type are 


balance. 


as follows: The elimination of overhanging frames, 
which require an excessive amount of material and also 
obstruct light and make the 


Are you ready for the Big Drive? 





499 


mechanism and contents of the spindle housing are of 
unit construction, each unit being accessible without 
disturbing parts of the other units. The bed is of 
cross-ribbed box construction and rests on the floor at 
three points to insure a firm foundation. The column 
is of the same type of construction as the bed. The 
spindle head is said to have a large bearing on the 
column and is counterbalanced to relieve stress on the 
elevating screw. The actuating screw is located in the 





machines very tall; the sup- 
porting of the upper die on 
two sides only instead of on 
four as with the new machine; 
the danger of having the hand 
or fingers caught in the dies; 
considerable difficulty in set- 
ting the dies; the weakness of 
overhanging frames, and the 
necessity for feeding from 
either the front or back. When 
setting dies on the new ma- 
chine the upper die is fastened 
to the top plate when the lower 
die can be fitted to it and the 
frame lowered so that the low- 
er die fits into the die bed. “*} 
Upon adjusting the depth gage ie 
to the position required, the 














wre 
setting is completed. The floor 


space required by the new ma- 
chine is less than that for 
other designs and there is no 
moving machinery for the op- 
erator to come in contact with. 
A cage fits entirely over the 
top of the machine, and this 
must be raised in order to 
touch the dies, and when so 
raised the machine is locked 


DEFIANCE NO. 5 HORIZONTAL BORING, MILLING, DRILLING AND TAPPING MACHINE 


Morse taper in spindle, No. 5; diameter of spindle, 3 in.; travel of spindle, 24 in. ; maximum 


distance from face of spindle sleeve to face of tail block, 5 ft.: maximum distance from center 
of spindle to top of platen, 25 in.; maximum distance from center of spindle to top of bed, 334 
in.; vertical adjustment of spindle head, 244 in.; number of speed changes, ten, 15 to 336 r.p.m.; 
number of feed changes for spindle, spindle head, saddle or platen, twelve, 0.003 to 0.375 in. per 
spindie revolution ; dimensions of boring bar regularly furnished, 3 x 68 in.; working surface of 


platen, 24 x 48 in.; crossfeed of platen, 40 in.; longitudinal adjustment of saddle, 36 in.; dis- 
tance from top of bed to top of platen, 8§ in.; pulley on belt-drive machine, 16 x 43 in.; driv- 
ing belt, 4 in.; speed of pulley, 400 r.p.m.; electric motor for drive, 74 hp., 900 to 1200 r.p.m.; 
weight, belt drive 11,710 Ib., motor drive 12,110 Ib.; floor space, 108 x 156 in. Specifications for 
vertical milling attachment—tTotal travel of spindle head along rail, 48 in.; Morse taper in 
maximum distance from top of platen to face of vertical spindle, 18 in.; speeds 


spindle, No. 5; 


74 to 168 r.p.m.; feeds, 0.008 to 0.750 in. per spindle revolution; diameter of largest milling 
cutter recommended, 12 in. Extras such as auxiliary tables for supporting long work, automatic- 
feed facing heads of various diameters, boring bars, circular swiveling tables, face-milling cut- 
ters, steel scales with adjustable pointers for the platen or column, and special bed lengths can 


P be furnished if desired. 
so that it cannot operate 


until the cage is again lowered, in which position it is 
equipped with holes sufficiently large for the metal to 
enter but not large enough for the entrance of either 
a finger or hand. The machine may be operated from 
a sitting or standing position, and the dies may be fed 
from any one of the four sides. The illustration shows 
a side view of the machine with the door open, exposing 
the mechanism, which, on the machine shown, is a sim- 
‘ ple crank and connecting-rod motion. This picture also 
shows the bearings, which consist of four inserted 
bronze bushings at the top of the machine and two 
cross-head guides at the sides of the lower plate. Springs 
are also shown which, though not essential, help to 
make the motion of the machine smoother than would 
otherwise be the case. 


Defiance No. 5 Horizontal Boring, 


Milling, Drilling and Tapping Machine 

The illustration shows the No. 5 horizontal boring, 
milling, drilling, and tapping machine that has rectntly 
been placed on, the market, by the Defiance Machine 
The speed mechanism, feed 


Works, Defiance, Ohio. 





center of the column ways between a dovetail guiding 
edge and a tapered take-up gib. The rear end of the 
slide is allowed clearance and the front end is provided 
with a binder gib, this arrangement bringing the guid- 
ing edge as well as the clamping surfaces close to 
the spindle nose and the work, thus effecting a rigid 
support for the.cutting tools. 

The spindle is of hammered high-carbon steel and 
is ground its full length. It is retained in a sleeve 
and does not come in contact with bearings in the 
spindle head. The feed is by means of a rack and 
pinion and automatically disengages at either end of 
the stroke to prevent jamming. The drive is through 
two keys, which extend from a clutch through the sleeve 
and into the keyways in the spindle, the thrust on these 
keys being taken through these spindle sleeves by a 
ball bearing. It is claimed that this method of relieving 
the thrust on the keys is ar exclusive feature. The 
spindle can be given a reversing motion, this making 
tapping possible. The sleeve is made from a high- 
carbon steel forging and has conical journals at both 
ends, these turning’ in bronze boxes provided with 
adjustment to take up wear. The front end of the 
sleeve is flanged to receive large milling cuiiers. 
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The platen has T-slots planed in the working surface 
and is gibbed to the saddle and provided with binder 
screws which clamp it securely when a fixed platen is 
required. The travel is regulated by a stop device. 
In addition the feed is also automatically disengaged 
when the platen reaches either of its extreme end posi- 
tions. The saddle is gibbed to the bed by the square- 
lock method and fitted with a tapered gib to take up 
wear. A safety friction is employed to automatically 
discontinue the feed when the work is accidentally fed 
into contact with any obstruction. 

The back rest has V-ways on which the tail block 
slides and is mounted on a base from which it may be 
removed without disturbing any mechanism, the base 
being gibbed to the bed and provided with a binder 
screw to lock it in place. Longitudinal adjustment is 
obtained by means of a gear in mesh with the saddle 
screw, and the tail block and spindle head are connected 
to raise and lower simultaneously. The drive is trans- 
mitted to the spindle from a constant-speed pulley 
through a pair of helical gears, ten spindle speeds being 
obtainable through two cones, each consisting of five 
hardened gears, which work in conjunction with back 
gears. Speed changes are obtained by a ha¥idened gear, 
which is rolled into mesh with any set of gears on the 
cones by means of a lever. The back gears are driven 
through a friction clutch and are located at the source 
of power, not in the spindle head. Radial and end 
thrust bearings are of the Hyatt roller and SKF ball 
types respectively. The feeds are controlled by means 
of two levers operating two gear cones giving 12 changes 
of feed for each spindle speed. The back gears do 
not influence the feed mechanism. A lever is used in 
connection with an index to apply the feeds to the 
spindles, spindle heads, tail block vertically, the platen 
along the saddle or the saddle along the bed as desired. 
The spindle head, platen and saddle are also provided 
with hand feeds and graduated dials. The feed-control 
lever and the fast-travel lever are located together and 
are interlocking to prevent engagement of both at the 
same time. The feed-train and fast-travel mechanisms 
are equipped with safety friction to prevent jamming 
and the thrust on all actuating screws is taken by ball 
bearings. All the mechanism and gears in the spindle 
head, speed and feed boxes are tightly housed and 
partly submerged in baths of oil maintained at the 
proper levels by means of a pump in the spindle head 
and a pump in the speed box. Oil is forced to all 
bearings through individual leads and returns to the 
reservoirs by gravity. 

The vertical milling attachment is a complete and 
self-contained unit that can be added to the machine at 
any time. The cross-rail is of ribbed-box section and 
is anchored to the spindle head and tail block, spanning 
the entire length of the bed. The spindle runs in a 
heavy bronze conical bearing and is made with a Morse 
taper and also a flange to permit the attachment of large 
milling cutters. 


Johnson No. 650 Gas Furnace 


The Johnson Gas Appliance Co., Cedar Rapids, lowa, 
is now marketing the gas furnace illustrated, which is 
for heat-treating, tempering, casehardening or anneal- 
ing any pieces of carbon tool steel that are within 
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its capacity. It is claimed that these operations can 
be performed without fear of.  decarbonization or 
oxidation and without the use of a muffle. The furnace 
is equipped with six burners and requires no air blast 
to produce a temperature of 1800 deg. F. The fire- 














JOHNSON GAS FURNACE 


box measures 134 x 8 x 5 in.; the gas consumption is 
from 75 to 85 cu.ft. per hour; the size of the front 
opening is 5 x 8 in.; the back opening 34 in. square; 
net weight 245 lb.; size of supply pipe 14 in., and 
height over all 54 in. 


Women in Industry in Great Britain 


Recent reports concerning the replacement of men 
by women in Great Britain are made available in the 


August issue of the Monthly Labor Review. In April, 
1917, the number of women directly replacing men was 
estimated at 1,256,000, of whom over three-fourths were 
found in industrial and commercial occupations and in 
government employ. In January, 1918, according to 
the British Labor Gazette of June, 1918, this number 
had increased to 1,442,000. The degree to which women 
replace men varies widely in different industries. In 
government establishments, not including controlled 
establishments engaged in munition work, they formed 
36 per cent. of the total employees; in banking and 
finance 24.6 per cent.; in commercial occupations, 16.9 
per cent.; in engineering firms, 7.14 per cent., and iu 
all metal trades 6 per cent. These figures refer only 
to the women directly replacing men. Many others 
are engaged in work in which they replace only partially 
or indirectly men who have been withdrawn. 
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Washington, D. C., Aug. 31, 1918—Numerous changes 
- have been made in the personnel of all departments, 
the intention being to send many ordnance officers 
_ across for a period to get first-hand information and 


return to put it to the best use. These changes are 
_ nameless for the most part. 

The big changes, however, include the appointment of 
* John D. Ryan as Director of Aircraft with the position 
of Second Assistant Secretary of War, succeeding 
Edward Stettinius, who will remain abroad on special 
work. Benedict Crowell, First Assistant Secretary of 
War, is made Director of Munitions. Both changes are 
in the right direction and they have been urged in these 
columns and elsewhere for a year or more—not as to 
the particular persons, but by insisting that these im- 
portant functions should be centralized under specific 
heads. We are following the example of Great Britain 
in this respect, the great regret being that we are 
following so far behind. Had we centralized these func- 
tions a year ago there is every reason to believe that we 
should have had a very fair supply of aircraft, and that 
munitions would have been even further along. Some 
of the latter delay has been due to the failure of ma- 
chine-tool delivery, but very little of this can be traced 
to the delays of regular builders; they are mosily trace- 
able to the shops that have taken on the work to help 
some machine builder fill a heavy contract. 

There are also other changes. Col. Guy E. Tripp is to 
exchange his eagle for the brigadier general’s star, 
and, together with Waldo H. Marshall, becomes adviser 
to Genera] Williams on matters of production. Col. C. C. 
Jamieson is now head of the Production Division, suc- 
ceeding Colonel Tripp. 


DISTRICT MANAGERS 


Some comment has been made regarding the personnel 
of the district managers, but reports seem to indicate 
that things are moving fairly smoothly in most cases. 
It should be remembered that the main requirements 
of a district manager are executive ability and horse 
sense, with a large proportion of the latter. If he 
happens to be a production manager or an engineer and 
has the first two qualifications as well, so much the 
better. But this combination is rare, and there are too 
many cases, notably aircraft, where there has been too 
much engineering and not enough of the other factors. 
The closer the concerns in the various regional districts 
get to the district manager the easier will be his problem 
and the better will be the results. 

We must not overlook the necessity for production 
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and even more production, no matter how encouraging 
the news from the other side may be. The drive can 
only be kept up by having a steady supply of shells and 
guns and everything else the boys need and use. 

This brings up the always interesting question of 
shell and other production. There are some complaints 
about the failure of shops to adhere to specifications 
and to assume that certain tolerances are unnecessarily 
close or are unimportant. It is quite probable that there 
have been many cases of unnecessarily close tolerances, 
and some may still exist. But great care has been taken 
to eliminate just cause for complaint, and the matter 
has been and still is the subject of very careful attention. 


QUESTIONING LIMITS 


However, whether in our judgment the limits are close 
or not is not the question. It is our job to make what 
is demanded whether we like it or not. And unless we 
do make it, and plenty of it, the drive cannot go on. 
We must remember that the French and British are 
making the same sort of stuff to the same sort of 
limits, whether they are foolish or not, and that for 
the most part it is being made by women. We are 
surely not ready to admit that we cannot do as well. 
This applies to all sorts of munition, to guns as well as 
shell, and the sooner we all realize it the better. 

There is said to be a tendency on the part of some 
munition makers to overlook the principles under which 
they manufacture other products. They expect inspec- 
tors to pass work that is not up to standard and which 
they would reject if it occurred in their own product. 
They forget that while such an article may be usable 
it is confusing in every way to let it go through with 
the regular product. Much of this kind of stuff can be 
salvaged and is being saved in this way, but no manu- 
facturer would let it go as a standard product. 

Few appreciate the necessity for uniformity in guns, 
shells and fuses in order to secure accurate fire and to 
be sure that it is accurate. Unless it is accurate there 
is no certainty of destroying the enemy trenches or 
gun emplacements or of protecting our boys with an 
accurate creeping barrage. This is not the time to set 
up our individual judgment against that of men who are 
presumably expert in their line. Let us keep our argu- 
ments until after the danger is over and then prove. 
if we can, that we knew more than they. 

Production and more production is the only way to 
keep the Hun moving in the right direction. 

Everywhere we run up against the question of insuffi- 
cient labor and the difficulty of keeping it on the job. 
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We have not yet learned the real lesson of the war—- 
the handling of labor equitably and fairly and yet keep- 
ing it on the job. When shops outbid each other for 
men we must expect men to shift, with the attendant 
loss of production. As long as this occurs we shall have 
such unrest as we are now seeing. Nor does the Bridge- 
port decision do much to clear the situation except per- 
haps in fixing the basic day, as has been done in other 
localities, and again upholding the principle of equal 
pay for equal work, regardless of the kind of clothes 
worn by the workers. 

The men object to the award because it did not fix 
minimum wage rates for the various grades of 
mechanics. This, however, seems likely to take care 
of itself, as the demand for toolmakers and other skilled 
men is sure to keep this at a fair figure. The manu- 
facturers of Bridgeport not involved in the controversies 
deserve credit for agreeing to abide by the decision of 
the labor board in order to secure uniformity of con- 
ditions throughout the city. This of itself will tend to 
help conditions both now and after the war. 

The establishment of minimum wages, however, does 
not seem to be able to settle the question satisfactorily. 
Nothing but a fixed maximum wage can prevent the 
shifting of men in the search of higher wages. This 
has been promised by the labor board, but it is not yet 
forthcoming. There is no question about its being 
badly needed. 

It is of course a difficult problem and one that is im- 
possible of satisfactory solution to all. It would, how- 
ever, seem better to fix a price that we know was not 
scientifically correct than none at all. We can arrange 
taxes to get back at great excess either from the manu- 
facturers or the employee, but we can never get back 
the time lost by men shifting from plant to plant in 
search of higher wages. The new draft will act as a sort 
of balance wheel, but those who are studying the ques- 
tion most carefully believe that a standard wage is nec- 
essary to secure the desired stability. Then the plant 
which had a large labor turnover could know that it was 
because of some unsatisfactory condition either in 
management personnel, sanitation or equipment. 

There is an undercurent of criticism among some of 
the officers who are looking after the big-gun program 
concerning the charging of royalties or rentals on the 
use of pattern for machines which the owners cannot 
build themselves. 

When an officer is dropping several thousand dollars 
a year to serve in a line with which he is familiar he 
is apt to be a bit keen as to others profiting to the 
tune of 5 to 10 per cent. for the mere use of patterns 
that would otherwise be in storage and subject to the 
normal decay of all things mortal. This does not seem 
so much when you say it in percentages, but when it 
runs up to from $3000 to $10,000 a machine and there 
are quite a number in the order, the aforesaid officers 
do not hesitate to say things in a somewhat forceful 
manner. For be it remembered, the royalties are clear 
velvet, without risk of any kind, as the patterns are to 
be returned f.o.b. to the owners’ station and in perfect 
condition, without even the wear and tear to which they 
would be subjected if they built the machines them- 
selves. 

We ‘have not yet come to realize to what extent we 
can and must utilize women in the shops not only on 
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simple operations but in toolrooms and elsewhere. Not 
that we should expect miracles or look to find expert tool- 
makers in female attire after a few hours’ training. 
But we must make a beginning in all shops doing work 
to which they can be readily trained. It is being con- 
sidered even in the arsenals where, outside of the car- 
tridge work, they have never before been employed. It 
means looking at the whole shop problem from a dif- 
ferent angle and the introduction of a regular training 
department in all large shops. This, however, will be 
found just as useful in training men as women and is 
probably destined to become a regular feature of the 
shop of the future. 


The French Ordnance Mission 


The French mission of six officers and engineers and 
20 foremen and superintendents that has been in this 
country since Aug. 7 is now visiting various munition 
plants throughcut the country. Before leaving Wash- 
ington Colonel Martinson, head of the mission and for 
many years in charge of the plant of Schneider et 
Cie., Le Greuset, made the following statement: 

“In the conferences that have taken place since my 
arrival with the committee formed by General Williams, 
we have considered in detail all questions relative to 
the production of ordnance. I would say that we of 
the French mission and our American confréres are in 
absolute agreement on all subjects. 

“To supply the ever-increasing needs of the American 
and French armies, production of certain items of mate- 
rial has yet to be increased. We rely on the manufac- 
turers and on the workingmen of America to increase 
production—to outdo the magnificent work they have 
already done. 

“We wish that the improvements that have been 
reached either by France or America in ordnance pro- 
duction be made use of by either country. 

“With this object in view it is the intention of General 
Williams to send to France a mission of the same char- 
acter as ours, which will aim to make known to the 
French manufacturers al] the improvements in ordnance 
production obtained by American manufacturers. 

“Needless to say such a mission will be heartily 
welcomed in France, and that welcome will serve to 
acknowledge the great kindness that General Williams 
and the officers of the Ordnance Department have shown 
us in order to facilitate our work in this country. 

“America and France have no secrets one from the 
other as to the production of any ordnance material.” 


Standard 2500-Horsepower Engines 
For British Ships 


According to an article in one of the leading Glasgow 
newspapers the British government is now manufactur- 
ing a standard engine for ships that is capable of 


developing about 2500 indicated horsepower under 
normal conditions and about 3000 hp. for a short 
period in emergency. It is believed that this system 
of manufacture will expedite repairs and make it pos- 
sible to build the engines faster on account of the 
fact that orders for various parts can he scattered 
among different manufacturing concerns. © 





September 12, 1918 


Training Women for War Work 
SPECIAL CORRESPONDENCE 


While the employment of women in machine-shop 
work in this country is not as new as it might appear 
to be, it has been largely on repetition work of a small 
nature, and we have not considered the possibility of 
teaching women to become real mechanics in the sense 
of laying out work and of setting up machines. There 
is, however, the strongest kind of evidence that this 
is not only possible but that women can be taught to 
do much of the intricate work that was formerly sup- 
posed to be beyond their capabilities. 

Whoever doubts this has only to study the results 
that have been secured in England and in France. Some 
of these possibilities include the laying out of castings 
and other parts on the laying-out table, or bench, some- 
times referred to as a working-surface plate; the mak- 
ing of dies and cutters in the toolroom; and also shows 
the ability of women to scrape in lathe spindles and 
beds and te assemble machinery. 


WoRK FOR WOMEN 


The British Ministry of -Munitions publishes illus- 
trations from photographs showing women engaged on 
many kinds of work which are not usually considered 
as being of a nature to be handled by women. These 
include tool hardening; backing-off milling cutters; 
handling machines for cutting and hobbing gears and 
wormwheels ; runfing large bending and shearing pres- 
ses and, in contrast with this, lapping of cartridge- 
drawing dies. This indicates that we can no longer 
say that women are only adapted to a few classes 
of machine-shop work. 

The work shown also includes running turret lathes 
and setting up and running engine lathes in the tool- 
room. This toolroom work is to some extent on punches 
and dies for drawing cartridges for the 0.303 Lee- 
Enfield and the 0.256 Mannlicher rifles. The limit in 
the lapping of the dies is 0.005 in.; some of the lathe 
work must be within 0.003 in., and the limit on some 
of the finer grinding operations is as close as 0.0001 in. 
in special cases, 

In addition to this women are now at work on aircraft 
engines, planes and fittings; on all parts of the breech 
mechanism of the 4-, 5- and 6-in. howitzers and other 
guns not too heavy for them to handle; on axle-box 
wedges and crosshead guides for locomotives and on 
parts for marine engines. 

The hardening of cutting tools is something of an 
innovation, but as color perception is much more keen 
and more dependable in the average woman than in 
the average man there seems to be no reason why they 
should not become expert hardeners, especially where 
color is the deciding factor. And in the hardening by 
pyrometer there is no question as to their ability to 
learn to handle these instruments if it is deemed desir- 
able to have them enter this field. 

The problem is not what the women can do, but 
of how to train them in the best way and in the shortest 
time. 

After this it becomes a question of securing the proper 
attitude on the part of the foremen and men in the 
shop. Equal pay for equal work should remove any of 
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the suspicions of an attempt to lower the wage stand- 
ard. Giving preference to wives and relatives of men 
who are “over there” should strike a responsive chord 
in the breast of every man whose heart is in the 
right place. 

It may also be well not to lay too much stress on the 
capacity of women for fast work, nor to urge them too 
strongly to make a big showing early in the beginning. 
On the other hand every attempt to limit output, either 
by suggestions from the foremen or intimidations from 
the men, should be vigorously opposed, but in all cases 
as judiciously as possible. We should not forget that 
production is the one great object of all our endeavors, 
and that none of our pet ideas as to shop management 
or anything else should be allowed to interfere in any 
way. 

In addition to the classes of work already mentioned, 
the British Ministry of Munitions shows in one of its 
bulletins that women are also employed to a large ex- 
tent in making abrasive wheels, ball and roller bearings, 
chucks and die heads, cranes and their parts, gear- 
cutting, hydraulic and pneumatic tools, machine tools 
of various kinds, punch presses, saws and such small 
tools as cutters, files and hacksaws, taps and dies, and 
twist drills and reamers. 

Some of these products, particularly the ball and 
roller bearing work, require grinding to very close 
limits, in some cases coming down to one ten-thousandth 
of an inch. 

The main thing to be considered, however, is that there 
seems to be almost no branch of machine-shop work 
which cannot be successfully done by women after proper 
training. And in many cases the training is remarkably 
short as compared with our older ideas of the length of 
time necessary to produce first-class workmen. 

It must also be remembered that while the majority 
of the operations performed by women are comparatively 
simple, and what are called repetition work, this is also 
true of men in the average shop. And the fact re- 
mains that whatever our previous prejudices may have 
been we must acknowledge that some women at least 
can be taught to set up more or less complicated machine 
tools and lay out work from blueprints in a satisfactory 
manner. 

What should be borne in mind, however, is that no 
matter whether men or women are employed, the vesti- 
bule training is a vital necessity and also a great 
economy in any marefacturing plant. The Council of 
National Defense in Washington, D. C., has a section 
on industrial training for war emergencies under the 
guidance of H. E. Miles as chairman, which is at the 
service of any manufacturer who desires assistance in 


this connection. 


Trade Opportunities in France 


The American consulate in Lyons, France, has fur- 
nished. details relative to 1177 specified inquiries for 
American goods or agencies for American merchandise 
as a result of the third Lyons fair. These inquiries 
have been issued as confidential bulletin No. 35 by the 
Bureau of Foreign and Domestic Commerce, copies of 
which may be obtained by American firms from .the 
bureau at Washington or its district and coéperative 
offices. 
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Condensed-Clipping Index of Equipment 
Clip, paste on 3 » 5-in. cards and file as desired 


Lamps, Electric, Extension Reel for 
Cincinnati Specialty Manufacturing Co., Powers St. and Sylvan 
Ave., Cincinnati, Ohio 
“American Machinist,” Aug. 22, 1918 


Planing Machines, Reinforced-Concrete 
David A. Wright, 568 Washington Blvd., Chicago, I. 
“American Machinist,” Aug. 22, 1918 








The frames of the 
side housings are 
made in three cast- 
iron parts, which 
are finished and as- 
sembled and then 
filled in with con- 
crete to_ insure 
rigidity. The plat- 
en is built up of 
structural steel and 
equipped with cast- 
iron ‘T-slots, after 
which the whole is — 
filled in with reinforced concrete. One way is of ground-steel 
shafting, while the other is flat and of cast iron. The machines 
may be equipped with three individual motors, or with a re- 
versing moter as desired, and are equipped with a pneumatic 
feed. Can be made in any width varying from 6 to 20 ft. and with 
any length. 


The reel is self-winding and winds up the 
electric-light cord in a similar manner to 
that in which the ordinary curtain roller 
operates. It is 9 in. in diameter, 2 in. wide 
and carries 25 ft. of reinforced cord. The 
head is intended to be attached to the ceiling 
and is provided with a swivel joint, which 
enables the lamp to be carried in any direc- 
tion, and an automatic lock enabling a stop 
to be made at any point. 

















Furnaces, High-Frequency Induction “Northrup-Ajax” 
Pyrolectric Instrument Co., 636-640 East State St., Trenton, N. J. 
“American Machinist,"”"” Aug. 22, 1918 


Adapted in small units for laboratory 
use and_ scientific investigations. y 
reason of the possible induction without 
the interlinkage of an iron magnetic with 
an electrical circuit, currents can be set 
up in the containing crucible in the case 
of a nonconducting melt or in the melt it- 
self if this has sufficient conductance to 
permit the flow of currents. The furnace 
is intended for single-phase operation and 
the thermal efficiency is said to range from 
40 to 60 per cent. of the power input. May 
“American Machinist,” Aug. 22, 1918 be used for the heat treatment of metals, 

These reamers are made with high-speed steel blades and ma- a mens spose as. wo A ~~ 
chine-steel shanks, the blade portions being threaded on a slight in temperatures i 1400 "de a with- 
taper so that they will automatically tighten in the shank. Phe , oan the yom at carbon eine conential- 
two may be separated at any time, which obviates buying new ly oaenaiena with the o ee Be the 
shanks when the reamers are worn out. At present made in four furnace for producing higher temperatures ¢ 

‘ . ‘ wind « , « = 
sizes, namely, ti, i. {} and 1% inches. under controllable conditions of vacuum or 
pressure and nature of atmosphere, or for 
other like uses. They are made in five 
sizes—6-, 8-, 12-, 16- and 20-kw. capacity. 


Advance Machinery Co., Van Wert, Ohio 


























Lathe, 50-In. Workstand All-Steel 
Pittsburgh Machine Tool Co., Braddock, Penn. New Britain Machine Co., New Britain, Conn. 
“American Machinist,” Aug. 22, 1918 “American Machinist,” Aug. 29, 





For turning guns, 
steamship shafts or 
other heavy work of ‘ The two legs at either end are 
this character. The ma- formed from a single piece of steel 
chine is claimed to have : angle iron, the continuation of which 
particularly large bear- across the top adds to rigidity and 
ings, wide bridge on the finish. The edges of _the trays are 
carriage and cross- ' ‘ bent to a vertical position. The stiff- 
slides and exceptionally ' @ ness is also increased by means of a 
long bearings on the formed hem on the edge, which gives 
carriage. A double- a smooth finish. Gussets are welded 
plate apron is used, giv- at the corners and the trays are bolted 
ing double bearings to to them. The stand is furnished with 
all apron shafts and all either two or three trays, as desired. 
gears are of steel. The various feeds are obtained through a quick- | 2nd either with or without the drawer. 
change feed box, but the machine may be driven from an in- Height to top tray, 32 in.; size of 
dividual motor or by means of a belt as desired. When elec- | trays, 16 x 26 in. 
trically driven the carriage can be equipped with electrically 
operated quick traverse. 


























Flange-Facing Machine Chuck, Hand-Operated Drill, “Ettco” 
Newton Machine Tool Works, Inc., 23rd and Vine Sts., Phila- Bastern Tube and Tool Co., 41 Gardner Ave., Brooklyn, 
delphia, Penn. 
‘American Machinist,” Aug. 29, 1918 








For truing the faces of brass flanges 
after they /haye, been attached to _ ir- 
‘eguiarly shaped copper, high-pressure 


tone wipes: ahe moter is mounted 
on the rear’ of the pad shown at the 
left upper corner of the machine. 
Diameter of spindle, 34 in.; maximum 
diameter of flanges faced, 20 in.; dis- “American Machinist,” Aug. 29, 1918 

tance from center of spindle to top of Consists of the main body, three jaws, a cone screw, a thrust 
base, 153 in. ; —— of star feed to | bearing, a cap and a shank of the style desired. The main body 
toolgest, 10 im; length of in-and-out | of the chuck is a solid piece of steel with, three holes bored 
yand adjustment to toolpost, 2 in. through at an angle to accommodate the three jaws, a cone- 
shaped hole that fits the cone screw and three keyways con- 
necting the three jaw holes and the cone-shaped hole in order 
that the threaded ends of the jaws may project through and 
come in contact with the cone screw. 
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Personals 











Herbert A. Burns is now manager of the 
shell plant of the New Home Sewing Ma- 
chine Co., Orange, Mass. 

Henry E. Lingwell has been made chief 
engineer of the Pierce, Butler & Pierce 
Manufacturing Corporation, Eastwood, N. Y. 

F. Rodney Pleasonton has become con- 
nected with the Savage Arms Corporation 
as general works manager of its plants at 
Utica, Sharon and Philadelphia. 

E. R. Wood, formerly Eastern represen- 
tative of the High-Speed Hammer Co., 
Rochester, N. Y., has become associated 
with the sales department of Sherritt & 
Stoer Co. Inc., Philadelphia, Penn. 

Olin H.° Landreth, professor of civil en- 
gineering, Union College, Schenectady, N. 
Y., is now mechanical engineer in the Pro- 
duction Bureau of the Ordnance Depart- 
ment. He is stationed at Washington. 

Everett W. Swartwout has been made 
manager of the Philadelphia office of the 
Nordberg Manufacturing Co., Milwaukee, 
Wis. He was formerly connected with the 
New York office of the same company. 

Z. E. Sargisson has resigned his position 
as assistant works engineer of the Pan 
Motor Co., St. Cloud, Minn., to take a posi- 


tion as an_ assistant maintenance engineer 
= the B. F. Goodrich Co. of Akron, 
Ohio. 


Charles Sea has resigned his position as 
mechanical engineer with the West & 
Dodge Co., Boston, Mass., and is starting a 
consulting and designing engineering busi- 
ows at 161 Summer St., Room 80, Boston, 
Mass. 


Edward B. Gay, Jr., is now_hull-fittings 
engineer with the American International 
Shipbuilding Corporation, Hog Island, Penn. 
Mr. Gay will, however, still maintain his 
consulting-engineering office in Philadel- 
phia, Penn. 


_ Ernest B. Talkes has resigned the posi- 
tion of master mechanic of the Federal 
Furnace Plant, By-Product Coke Corpora- 
tion, South Chicago, Ill., to take a similar 
position with the Inland Steel Co., Indiana 
Harbor, Ind. 


Harry K. Fox is now mechanical engi- 
neer of the Chicago, Milwaukee & St. Paul 
Railway Co.. Milwaukee, Wis. He was 
formerly connected with the company as 
engineer of tests. Mr. Fox will make his 
headquarters in Chicago, Il. 

Frederick R. Banks has given up his 


position as assistant equipment engineer of 
the Remington Arms Union Metallic Car- 
tridge Co., Inc., Bridgeport, Conn., to take 
a position as chief engineer with the McNab 
4 paren Manufacturing Co., Paterson, 


= M. MeLean, formerly advertising man- 
ager of the Four-Wheel Drive Motor Co. and 
more recently advertising and sales man- 
ager of the Stegeman Motor Car Co., 
waukee, is now connected with the 
of the director of sales of the 
Motor Truck Co., Green Bay Wis. 

Charles C. Trump, secretary and mechani- 
cal engineer of the Humphrey Gas Pump 
Co., Syracuse, N. Y., has been made assist- 
ant administrative engineer under the Fed- 
eral Fuel Administration for New York 
State and the Bureau of Conservation of 
the United States Fuel Administration. 

Leonard W. Egan, formerly special 
gineer of the Wellman-Seaver-Morgan 
has severed his connection with that con- 
cern and is now associated with the Electric 
Furnace Co., Alliance, Ohio. Mr. Egan 
was for five years electrical engineer of 
the Pittsburgh Crucible Steel Co., Midland, 
Penn.. before his connection with the Well- 
man-Seaver-Morgan Co. 


Oneida 


en- 
Co., 





Business Items 











The New England Machinery Co., New 
Haven, Conn., has changed its name to the 
New England Wire Machinery Co. 

Dayton Molding Machine Co. is the new 
name of the E. H. Mumford Co., Elizabeth, 
N. J. The plant and office headquarters 
will be at Dayton, Ohio. There is no change 
in the personnel of the company. 


The Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., manufacturer of electric- 
controlling devices and allied apparatus, 
has opened a branch office in the Union 
Trust Building, 15th and H Sts., N.W., 
Washington, e Engineers H. W. 


Knowles and C. W. Yerger, who are fa- 
miliar with the company’s products, will be 
located at this new office. 
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MeMullen-Armstrong Limited is the new 


name of C. L. Perkins, Limited, 184 Slater 
St., Ottawa. For the past five years the 
business has been carried on by J. P. Mec- 


Mullen and H. J. Armstrong, who will con- 
tinue the active management. A new fac- 
tory building is in the course of construc- 


tion at 433 Laurier Ave. West, which the 
firm expects to occupy about Nov. 1, and 
which will have better facilities for han- 
dling work 

Brown & Sharpe of New York, Inc., is the 
title of a new corporation that will have 
charge in the state of New York and ad- 


joining territories of the sale of machinery 
and tools manufactured by the Brown & 
Sharpe Manufacturing Co., Providence, R. 
I. The new corporation is a subsidiary of 
the Providence firm with branch offices lo- 
cated at 20 Vesey St.. New York; 415 
Chamber of Commerce Building, Rochester, 
N. Y., and 419 University Block, Syracuse, 
N. Y. The home office of the corporation 
will be in Providence, R. I., where the ac- 
counts will be kept and all financial mat- 
ters conducted. 





Obituary 








need 


Julius M. Foote, president of Strieby & 
Foote Co., manufacturers of drop-forgings 
at Newark, N. J., died in Los Angeles, 
Calif., Aug. 25, 1918, aged 75 years. 


Benjamin H. Ogden died at his home in 


Stamford, Conn., recently. Mr. Ogden had 
been connected with a number of large 
foundries and was well known as a con- 
sulting foundryman. He had just com- 
pleted his fiftieth year. The following are 
the plants he had been connected with: 
Brandt Stove Works, Milwaukee, Wis., 


Pierce, Butler & Pierce 
poration, Eastwood, N. J.; Abendroth Bros., 
Port Chester, N. Y.; Gar-vood Foundry and 
Machine Co., New Jersey; A. S. Cameron 
Pump Co.; Otis Elevator Co.. Yonkers, N. 
Y.. and John Davenport Co., Stamford, 
Conn. 


Manufacturing Cor- 





Trade Catalogs 








Tools. Independent Pneu- 
matic Tool Co., 600 West Jackson Blivd., 
Chicago, Ill. Circular. Pp. 4; 9 x 12 in. 
This circular describes a number of Thor 
air-operated drilling machines, grinding 
machines, hammers, etc. 

Workstands. New 
New Britain, Conn. Circular. Pp. 4; 
x 11 in. This circular describes the all- 
steel workstands manufactured by this com- 
pany. They are made in a number of types 
either with or without a drawer under the 
top shelf as desired. 


Pneumatic 


Britain Machine Co., 


Overhead Carrying Systems. The Louden 
Machinery Co., Fairfield, lowa. Catalog. 
Pp. 22; x 11 in. This catalog describes 
and illustrates various forms of overhead 
carrying systems for factories, garages, 
warehouses, etc. Various fittings necessary 
for the installation of these systems are 
also illustrated. 


Magnet-Operated Brakes. Cutler-Ham- 
mer Manufacturing Co., Milwaukee, Wis. 
Booklet G. Pp. 4; 84 x 11 in. This booklet de- 
scribes magnet-operated brakes for direct- 
current elevator service. These are known 
as Type M, and are made either shunt or 
series wound in six sizes, having maximum 
capacities of from 15 to 300 hp. 


Threading Machinery. Landis Machine 
Co., Inc., Waynesboro, Penn. Catalog No 
24. Pp. 78; 6x 9in. Contains information 
in regard to all sorts of threading tools such 
as chasers, chaser holders, rotary die heads, 
bolt-threading machines, bolt-pointing ma- 
chines, chaser-grinding machines, pipe and 
nipple threading machines, stationary-pipe 
die heads, etc. A number of tables are in- 
cluded in the last few pages of the catalog 


Power Punching and Shearing Machinery. 
The Long & Allstatter Co.. Hamilton. Ohio 
Catalog No. 21-A. Pp. 304; 7 x 10% in.; 
cloth bound. This is'a very finely pre- 
pared and profusely illustrated book show- 
ing the “Quality Line” of power punching 
and shearing machinery manufactured by 
this company. The catalog not only de- 
scribes various punches and shears, but 
also such machinery as bending rolls, rivet- 
ing machines, bending and forming ma- 
chines, notching machines, tire welders, hub- 
band welders, plate-splitting shears and 
other such machinery. The line is very 
complete, it being claimed that this is the 
most comprehensive catalog ever issued cov- 
ering this class of machinery. 











New Publications 











Dyke’s Automobile and Gasoline Engine 
Encyclopedia—By <A. L. Dyke, Nine 
hundred and thirty-two 64 x 10-in. 
pages. Numerous illustrations. Pub- 
lished by A. L. Dyke, St. Louis, Mo. 
Price $3.50. 

This is the eighth edition of the well- 


known encyclopedia on automobile and gas 
engine work and contains 515 charts, in- 
serts, dictionary, indexes and supplements 
on the Ford and Packard and on airplanes. 
It contains a large amount of, information 
on practically all subjects in regard to au- 
tomobile work and describes and illustrates 
how much of the necessary repair work is 
done. It takes up such subjects as auto- 
mobile assembling; engines; carburetion; 
cooling and lubrication; ignition with coils, 
battery and magnetos; electrical systems, 
operation, care, etc tables; specifications ; 
tire troubles and remedies; repairing and 
adjusting, and also contains a supplement 
particularly in regard to the Ford car. This 
edition has been considerabiy enlarged and 
contains much information relating to 
trucks and tractors. 





Forthcoming Meetings 





The American Foundrymen’s Association, 
the Iron and Steel Section of the American 
Institute of Mining Engineers, the Institute 
of Metals Division of the American Insti- 
tute of Mining Engineers and the American 
Malleable Castings Association will hold a 
joint meeting at Milwaukee during the week 
of Oct. 7, 1918. There will be a large num- 
ber of manufacturers represented at the 
exhibition, to be held in the Milwaukee 
Auditorium, and many papers will be read 
Theodore O. Vilter, president of the Vilter 
Manufacturing Co., is chairman of the gen- 
eral committee 


American Gear Manufacturers’ Associa- 
tion will hold its semi-annual meetin at 
the Onondaga Hotel, Syracuse, N. Y., Sept 
19, 20 and 21. 

American Society of Mechanical Engi- 
neers. Monthly meeting second Tuesday 
Calvin W. Rice, secretary, 29 West 39th 
St.,. New York City. 

Boston Branch National Metal Trades’ 
Association. Monthly meeting on_ first 


Wednesday of each month, Young's Hotel. 


Ponald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass 

Engineers’ Society of Western Pennsy!]- 
vania. Monthly meeting, third Tuesday ; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 

The National Safety Ccuncil will hold its 
seventh annual safety congress at the 
Hotel Statler, St. Louis, Mo., on Sept. 15 
to 20. A number of papers will be pre- 


sented on various subjects relating to safety 
and prominent speakers will deliver ad- 
dresses. Section meetings will be held fo: 
discussing safety problems in various in- 
dustries and an informal dinner will lb 
given on Wednesday evening when a five- 
minute address by long-distance telephone 
by President Wilson will be delivered 
through the courtesy of the Southwestern 
Bell Telephone Co. 

New England Foundrymen’s Association 
Regular meeting. second Wednesday of 
each month. Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 

Philadelphia Foundrymen’s Association 
Meetings first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 

Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Rox 796. Providence, R. I. 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. O 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y 

Technical League of America Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 240 Broadway, 
New York City. 

Traveling Engineers’ Association’ will 
hold its twenty-sixth annual convention in 
Chicago, Ill, on Sept. 10, 1918. Ww. Oo 
Thompson, general offices, New York Cen- 
tral R.R., Cleveland, Ohio, is the secretary. 

Western Society of Engireers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary. 1735 Monadnock Block, Chicago, Tl 
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IRON AND STEEL 


The Government Schedule of stee! prices went into effect Sept. 24. 
fig iron was set at $33 per ton; pig iron differentials were announced 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses: new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32. and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
end dates indicated 


Cur One Month One 

rent Ago Year Ago 
No. 2 Southern Foundry, Birmingham $333.00 $33.00 $47.00 
No. 2X. New York 34.40 34.40 53.00 
No. Northern Foundry. Chicago 33.00 3.00 55.00 
* Bessemer, Pittsburgh 35.20 36.60 52.95 
*Basic, Pittsburgh ... 32.00 32.00 48.95 
No. 2X. Philadelphia.. 34.40 34.40 53.00 
SCO. DB, VER s ons dccess 33.00 33.00 53.00 
No. 2 Southern Cincinnati. 36.90 36.90 $9.90 
Basic, Eastern Pennsylvana 32.00 32.90 50.00 


*Delivered Pitisburgh: f.o.b. Valley, 95 cents less 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
estructural shapes 3 in. by \% in. and larger. and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 


, _——, . Clevelene—. -—Chicago—, 
One 


r——_- New York 


One One 
Current Month Year Current Year Current Year 
Agro Ago Ago Ago 
Structural shapes ... $4.245 $4.245 $5.25 $4.17 $5.00 $4.27 $5.00 
Soft steel bars ..... 4.145 4.145 5.00 4.07 4. 4 417 4.50 
Soft steel bar shapes. 4.145 4.145 5.00 4.17 450 4.17 4.50 
Soft steel bands ... £.995 4.905 . . een hes 
Plites, 4 to 1 in. thick 4.495 4.495 10.00 4.42 7.00 4.25 9.00 


BAK tRON—Prices per 100 Ib. at the places named are as follows 


Current One Year Ago 
Pittsburgh, mill ........... és . $3.50 $4.75 
Warehouse, New York ‘ , ' 4.75 4.75 
Warehouse, Cleveland . 4.10 4.95 
Warehouse, Chicago .. ‘ 4.10 4.50 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 





c — New York —. Cleveland -—Chicago— 
be 
Sas 
2-8: = 
z= L 2 =o ego ¢£ £2 ego 
S34 55 €Sh Bou 5 SS fou 
EsS 62 S22 S<¢ & 52 S< 
*No. 28 biack....... 5.00 6495 6495 10.50 6. 6.52 10.00 
®No. 26 black....... 490 6295 6.4395 10.40 65 6.42 9.90 
*Nos. 22 and 24 black 4.85 6.345 6.345 1035 6. 6.37 O85 
Nos. 18 and 20 black 4.80 6.295 6.°95 10.30 6. 6.37 9.80 
No. 16 blue annealed 4.45 5.695 5.695 10.20 5. 5.72 10.20 
No. 14 blue annealed 4.35 5.595 5.595 10.10 5. 5.62 10.10 
No. 10 blue annealed 4.25 5.495 5.495 10.00 5 5.52 10.00 
*No. °8 galvanized... 6.25 7.745 7.745 12.00 7 7.77 11.50 
*No. 26 cajvenmed. - .. 595 7445 7.445 11.70 7 7.32 11.20 
No. 24 galvanized. 6.80 7.295 7.2995 11.55 7 7.47 11.05 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
Q5c. for 19 to 24 gages; for galvanized corrusated sheets add Sc. all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
ee eee héeeteess keen List plus 12% List plus 75° 
DE 2 «sk¢sthatat ones coeche List plus 12 % List plus 10% 
ED sv cs bén bonus bobs bus ehe shat List plus 13% List plus 10% 


DRILL RODP—Discounts from list price are as follows at the 
places named: 


Extra Standard 
i SE seccoose wis cet eeued eumenes eons 35 % 40% 
PE scccessceceosese “se eos 35% 10% 
Chicago weebene eeens ‘ ee e% 35% 40% 


RWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots is: 


Current One Year Ago 
New York $15.50-19 $14.00 
Cleveland . , "0.00 15.00 
Chicago 19.00 13.00 


In coils an advance of 50c. usually is charged 
WNote—Stock very scarce generally 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound fob. New York, in 100-Tb. lots and over: 
Welding Wire* Cast-Iron Welding Rods 


2: 4). * & BD ee Bee Oe Bees occncous 16.00 
‘o. 8. A, and No io % by 19 in: tong..... ... 14.00 
; + Fo ) ePpeereT 12.00 
12 . $22.10 to 33.00 Ww Si im. tome...... .. 13.00 
oe “Ne 14 and he: 
me eevvece eee *Special Weldieg Wire 
°. 30 £vdebee vee oh eeene*eudbe 33.00 
TTUELTEPELELLLTL TTL 30.00 
* Very scarce i TEETETELTI TELL 38.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 
New York Cleveland Chicago 


Current Current Current 
TD Ldimsnns bsvcbaeeeéebeakh eeesee 4.15 4.07 4.17 
, + =A errr ea Sere 5.75 4.65 4.32 
Openhearth spring steel (heavy)...... 8.00 8.00 .00 
Spring steel (light)...........6. coon Ena 11.25 11.75 
Coppered bessemer rods ............ 9.00 8.00 7 
GE waneteneeocesecéceeovees 4.991 4.75 5.02 
Cold-roiied strip steel... ..ccccsccess 8.50 8.25 8.57 
.. 2» aS eer 6.50 6.00 7.07 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
hasing card of Nov. 6. 1917. for steel pipe and for iron pipe: 


BUTT WELD 


Iron 
Inches Black Galvanized Inches Black Galvanized 
%,. 4% and %.. 44% 17%% % to 1%..... 33 % 17% 
eepeccecse 48% 33 le 2 
a Ghesdcus 51% 3714 % 
LAP WELD 
Susccscascssccse OOS 31% % Pree ere 26 % 12% 
2% to 6...... 47% 34% % 2 a Means s 28% 15% 
Gee We Giedecs 28% 15% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 
7 % and %. 9% Es S WD Bibs cces 33% 18% 

to rT Stee 49.4 36 4 % 

LAP wae. EXTRA STRONG PLAIN ENDS 
Buceopocgecceess ee 30% %  sesdavenween 27% 14% 
2% to 4...... 45% 33% % Ley Serre 29 % 17% 
4% to 6...... 44% 3214 % . | Sere 28% 16% 


Stock discounts in cities named are as follows: 


-—New York—. —Cleveland—, — Chicago — 
Gal- 


al- 7ai- 
Black vanized Black vanized Black vanized 
% to 3 in. steel butt welded 33% 16% 43% - 28% 41.9% 26.9% 


3% to3in, steel lap welded 13% +3% 39% 25% 37.9% 23.9% 
Malleable fittings. Class B and C, from New York stock sel! at list 
price Cast iron, standard sizes, 10 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 
SE, COED | 5. cd tedd teccevaes 26.00° 26.00 26.00 
ne er Cds was wis hae 6d - 83.00 94.00 61.00 
Lead : be bevSenakhewns ou ear 8.05 8.05 10.00 
DN Gus & bts chins kh bee hehe 6enes oe 9.50 8.62 8.25 

*Government price. 
ST. LOUIS 

Lead va juedhé nee ek ween eles Ce 7.75 7.75 9.75 
EEE. co cmecouvessedee soe eeeusen ces 9.25 8.37% 8.00 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
-——New York——.. —Cleveland—. — Chicago— 


a 
, ) 2 —_ & " & 

Se 288 232 S2 258 5: 238 

52 OA¢ OF< OF SCH CE On 

Copper sheets, base, . 38.00 38.00 36.00 38.00 38.00 33.50 38.00 
Copper wire (carload 

lots) . 35.00 35.00 38.50 35.00 38.00 33.00 38.50 

Brass sheets 39.75 39.75 40.00 37.00 36.00 31.50 39.50 

Brass pipe suse. Go 46.00 43.00 42.00 46.00 41.50 44.00 
Solder ‘half and half} 

(case lots) 58.00 60.00 39.25 57.50 39.50 56.00 39.25 


Note :—Solder very scarce 

Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add lc.: polished takes le. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2¢ 

BRASS RODS—The following quotations are for large lots, 
mil!. 100 Ib. and over, warehouse: 25% to be added to mill prices 
for extras: 50°¢ to be added to warehouse price for extras: 


Current One Year Ae 
Mill TTT OTT TT OTT TTT LTT $32.25 $42.00 
New York ooo b6Sd6 OSES OSHEROCHSSOeS 34.25 38.00 
0 ee ee ee 36.60 34.00 
ee TTT TRO TELT ELIT LAT. 29.50 37.00 


ZINC SHEETS—tThe following prices in cents per pound prevail: 





Gasteed BeOn £.0.B. WAM... ccc cc cc ccc cc cceseccescesees 15.00 
In Casks———, —Broken Lots—, 
Cur- One — Cur One 
rent Year Ago rent Year Ago 
GOO - cccuncetnesdeenes 18.75 21.00 18.40 21.50 
BP WOU wccccccceceseoss 16.50 23.00 17.00 23.25 
Chicago .... eee ereeeeees 22.00 22.50 21.50 23.50 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 
Current One Year Ago 
Mlowy WES .ccccccdocevecesoccesecesccoese 14.25 14.50 
RAS. sa cb diese ekeine ees eeebenaned 15.00 17.50 
Cleveland Ue bh dine nn 4.0o etebeeéebeeecaune 17.125 16.50 


ton lots, for spot delivery, duty paid 
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AODOUU ELAS MU Te 
—_ OLD METALS—The following are the dealers’ purchasing MISCELLANEOUS 

prices in cents per pound: 

— New York — -—Cleveland—. SEAMLESS DRAWN TUBING—The base price in cents per pound 

Current One Current One from warehouse in 100-Ib. lots is as follows: 

1918 Yr. Ago 1918 Yr.Ago Chicago ; 

Copper, heavy and crucible 24.00 24.00 24.00 23.75 q . New York Cleveland Chicago 
Copper, heavy and wire.. 22.50 23.00 23.50 23.00 Copper ree e eee eee rene 19.00 $2.60 39.50 
Copper, light and bottoms 20.50 21.00 21.50 21.00 Brass saa ie ial dele ; . 40.00 40.00 44.00 
BOGE; BORED. ks cccccccce 7.25 8.50 9.00 
, Minch ou cde oticcece 5.50 6.50 ‘50 7.00 For immediate stock shipment 3c. is usually addec The prices of 
Brass, heavy ........-- 14.75 15.25 15.00 16.00 course vary with the quantity purchased. For lots of less than 100 Ib. 
ew «ew “0 ry 11.00 11 50 12.50 12.00 but not less than 75 Ib.. the advance is le.; for lots of less than 75 Ib. 
No. 1 yellow brass turnings 13.75 15.50 14.00 15.00 but not less than 50 Ib., the advance is 2'44c. over base (100-Ib. lots): 





SN . sn cahiiy vO a ke ener 6.00 6.00 6.50 6.00 for less than 50 Ib. but not less than 25 Ib., 5c. should be added to the 
base price: and for quantities under 25 Ib. the increase above base is 10c. 


ALUMINUM—tThe following prices are from warehouse at 








places named: TIN PLATES—Ware r , 
New York Cleveland Chicago . arehouse prices per box 
No. 1 aluminum, guaranteed over 99% pure, ‘ok : —, ; ; 
in ingots for remelting (1-15 ton lots). Coke tin plate, 14 x 20 
ae ee. ere ee ee 33.20¢e. 32.20e., 33 We. Soustins Cleveland sabia ~- Chicago —~ 
‘oj ove ric . . 1 to 14 Cur ne ur- One 
This is the Government price for lots of from tons —— — i a 
109 Ib. Jpeeteweeeegnedepenieced $10.00 $12.00 $10.60 $11.75 
COPPER BARS from warehouse sell as follows in cents per pound, T.C. 107 We wee eee eee eee eee es 10.15 12.17% 10.70 11.90 
for ton lots and over: Terne plate, 20 x 28: 
Current One Year Ago Base won Coat 
DE cp iwekee beoseanapenesedpas ; 32.00 41.00 Weight Weight ing 
en PP eee ee 38.00 41.00 100 Ib “300 We uesevesees 19.10 17.90 
CED pone ues ot cea eked benes cee en oer 36.50 39.00  & "14 8 : . 19.40 IRS 
Ic 270 Mot ec ie eneens 21.40 "OBS 
I.c 218 / eee 22.60 19.25 
BABBITT METAL—wWarehouse price_per pound: I.C 221 15 32.10 19.50 
-—New York——~, -——Cleveland——, -——-Chicago-——, Lc 296 30 5560 2050 
Cur- One Cur- One Cur One Lc »3) 5 53°10 3430 
rent Year Ago rent Year Ago rent Year Ago I.c "36 30 °3'60 oe 25 
Best grade . .152.00 70.00 98.00 69.75 96.00 70.00 ¢ 41 35 35:10 53. 
Commercial .. 70.00 40.00 23.00 24.50 25.00 25.00 Ic °46 410 25,60 5455 


NOTE—New York prices furnished on application to dealers. Price 


SHOP SUPPLIES varies according to whether the plates are wanted for work essential 


to the war or for nonessential work 














NUTS—From warehouse at the places named, on fair-sized COTTON WASTE-—The following prices are in cents per pound: 
erders, the following amount is deducted from list: SS 
—New York—~ —— Gn Chicago —\ ~ Current One Year Age Cleveland Chicago 
Current One urrent ne urrent One White . _...11.00 to 13.00 3.0 1 2 5 
Year Ago Year Ago Year Ago Colored mixed 8°50 to iseo 1200 1200 ii $8 3 if 00 
Hot pressed square. .$2.50* List $1.20 $1.65 $1. os 5 $2.50 
Hot pressed hexagon. ‘2.50* List 1.00 1.50 7.50 
Cold punched hexagon 2.50* List 75 1.25 100 1.50 WIPING CLOTHS —Jobbers’ price per 1000 is as fallows: 
Cold punched square. 2.50* List -75 1.25 1.00 1.50 
* List plus. o — 13% x24 13% = 20 "6 
slevelan Sueeeesenene 52. A 
Semifinished nuts sell at the following discounts from list price: CORORTD 6 oc veaiwesecscens cee ecccceeee 48.06 50.00 
Current One Year Ago 
Now York ........cccccccescceecsveccecs 40 % 50 % SAI. SODA sells as follows per 100 Ib 
0 er erra er ee ae Sear ey 50% 45% 
eens eee ere ee 60% 50% $175". One Mouth Ago One Jerr Ago 
, PRCT Tee 1.75 75 1.76 
Rh. ccagwhecs o¢ed 1.75 1.76 1.75 
MACHINE BOLTS—Warehouse discounts in the following Cleveland settee eee 2.40 2.40 2.10 
cities: Chicago Prrre TT oe 2.00 2.00 2.00 
%~ b ,; - Sew York Ceovgiend Chicago 
y 4 in. and smaller.......... 37% . . 
Larger and seaner up to 1 in. by 30 in ine 333 % °25—5 % ROLL SULPHUR in 360-lb. bbl sells as follows per 100 Ib.: 
Current One Month Ago One Year Ago 
WASHERS—From warehouses at the places named the following Nw York ..... $4.30 $4.30 $4.30 
amount is deducted from list price: Clevclan« - 5 1.60 4.60 $.00 
Chicage ‘ pale open 0 ‘ +.00 +.00 3.25 
For wrought-iron washers: cago 5 
New York ..... $2.50 Cleveland .... $1.50 Chicago $2.50 : r : ; ; - . 
er cast-iron washe rs the base price per 200 » a eee COKE—The following are prices per net ton at ovens, Connells- 
New York . $5.00 Cleveland ..... 4.00 Chicago $3.50 ville, and cover the past four weeks: 
Sept. 5 Aug. 29 Aug. 22 Aug. 15 Aug. 8 
CARKIAGE BOLTS—From warehouses at the places named Prompt furmace ........ $6 00 $6. 00 $6.00 $6.00 $6.00 
the following discounts from list are in effect: Prompt foundry ....... 7.00 7.00 7.00 7.00 7.00 
New York Cleveland Chicago 
% by 4 in. and smaller 30% 459 Yo 37% FIRE CLAY—tThe following prices preva}! 
Larger anu longer up to 1 in. by B0in. 15% 45% 25—5 % Current 
ae omieeteosceoes ovsene ...450-Ib. bbI $2.50 
Cleveland ...... : : wo eeeenen ....875-Ib. bag 7.50 
COPPER RIVETS AND BURS sell a‘ the following rate from LINSEED O1L—These prices are per gallon: 
warehouse: —ae — ees - ae 
sur ne ur ne Sur One 
———————_ Rivets Burs -— rent Year Ago rent Year A ‘ 
ar 2 Ago rent Yr. Ago 
Current One Year aoe “Current One Year Ago Raw in barrels $1.90 $1.26 $2.10 $1.30 $2.05 $1.27 
Cleveland. List plus 10% List plus10% List plus10% List plus 10% 5-cal. cans "00 1.36 2.95 1.40 ? 95 1.37 
eage List price List price List plus 20% List price 
New York. 20% from list List plus 10% List plus 20% 10-2% % from F 
list WHITE AND RED LEAD in 500-Ib. lots sells as follows in cents per 
pound 
RIVETS—tThe following quotations are allowed for fair-sized orders ———___—___— Red —_____—_——.. —_— White. 
from warehouse’ Current 1 Year Ago Current 1 Year Ago 
New York Cleveland Chicago ry ) 
ee i. Se eee cit ancksede 30 % 45—5 % 45%* Dry In Oil Dry In Oil 4 x 
Dt ‘¢shVeawseas Ceeeecananass 30% 45—5 % 45% * “= i 
Button heads, 4%. %, 1 in. diameter by 2 in. to 5 in. sell as fol 100-lb. keg 14.00 14.50 13.25 13.50 14.00 13.00 
‘lows per 100 Ib 25 and 50-Ib. kegs 14.25 14.75 13.50 13.75 14.25 13.25 
New York. .$5.65 Cleveland. .$5.15 Chicago. .$5.67 Pittsburch. . $4.65 12%-lb. keg 14.50 15.00 13.75 14.00 14.50 13.50 
Coneheads. same sizes: 5-ID. cans ...... ae ed 2 15.50 16.00 15.50 
New York. .$5.75 Cleveland. .$5.25 Chicago. .$5.77 Pittsburgh. . $4.75 2-E GRUB . ki. —- — 15.25 15.50 17.00 15.50 
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SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 








WASHINGTON, D. C. 





The Navy aims to give information 
regarding its purchases to all manu- 
facturers known to be in a position to 
supply its demand. Owing to the need 
of prompt action in the cases of ali 
machine tools hereinafter listed, the 
Navy cannot arrange to permit a post- 
ponement of the opening of bids if the 
manufacturers are able to secure bid- 
ding forms and submit their bids prior 


to date fixed for opening. A, 
In case time does not permit this, it 
will be appreciated if any manufac- 


turer not receiving information directly 
regarding these purchases will notify 
the Purchasing Division, Bureau of 
Supplies & Accounts, Navy Depart- 
ment, Washington, D. C., in order that 

‘ the firm’s name may be properly listed 
for all future purchases. 
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The Bureau of Supplies and Accounts, 
Navy Department, will receive bids for 
furnishing machines and machine tools, as 
follows: 

Sept. 183—Schedule No. 57834, machine 
tools, delivery Philadelphia, Penn. 

Sept. 16—Schedule No. 57094, embossing 
Dowel and Rod turning machines, delivery 
Brooklyn, N. Y 

Schedule No. prise. 2 engine lathes, de- 
livery Newport, I. 

Schedule No. 57 524, 1 drilling and tapping 
machine, delivery Brooklyn, N. Y 

Schedule No. 57674, 1 electric locomotive, 
delivery Brooklyn, N. Y. 

Schedule No. 57684, 1 swing cut-off saw 
and 1 band saw, delivery Brooklyn, 

Schedule No. 57734, tools for shop equip- 
raent, including engine lathes, delivery 
Philadelphia, Penn. 

Sept. 20—Schedule No. 5788), tool grind- 
ers, delivery Cha.leston, 8S. C. 

Sept. 27—Schedule No. 57694, 4 steam 
turbine-driven blowers, 6 evaporators, and 


6 distillers and feed water heaters 





Accounts, 
for fur- 
tools as 


of Supplies and 
received bids 
and machine 


Bureau 
Department, 
machines 


i the 
Navy 
nishing 
follows: 

Schedule No. 55943, Class 1121, 
delivery, South Charleston, W. Va., 
Wothwald Foundry and Machine Co., 
delphia, Penn., $224,000. 

Schedule No. 53164, 
—l1 grinder machine ; 
1 drill press machine; delivery Pensacola, 
Fla., from Cincinnati Electric Tool Co., 
Freeman and Flint St., Cincinnati, Ohio, 
(1) $°52: Fairbanks Co., Colorado Blidg., 
Wash., D. C., (1) $194; Hisey Wolf Ma- 
chine Co., Colerain Ave. and Marshall St., 
Cincinnati, Ohio, (1) $416; Kemp Machine 
Co., 223 North Calvert St., Baltimore, (1) 
$247; $217, (2) $149, alternate $193; 
Manning, Maxwell & Moore, 119 West 40th 
St., New York City, (1) $235; (2) $150; 
D. Nast Machine Co., Bourse Bldg., Phila- 
delphia, Penn., (1) $206; (2) $146; Roth 
Bros., 1400 West Adams St., Chicago, II., 
(1) $459; United States Electric Tooi Co., 
2488 West 6th St., Cincinnati, Ohio, (1) 
$3 
le 


lathes, 
from 
Phila- 


Class 84, (Item 1) 
Class 85, (Item 2)— 


57; J. Clark, Jr., 520 West Main St., 
ouisville, Ky., (2) $150; Gordon Machine 

650 Evans St., Cincinnati, Ohio, (2) 
$158: Hoefer Manufacturing Co., 155 Chi- 
cago St., Freeport, Ill, (2) $203; Sipp 
Machine Co., Keen St. and Erie R. R., 
Paterson, N. J., (2) $310. 

Schedule No. 54354, Class 88, (Item 1) 
50 sets of tools, (Item 2) 24 sets of tools, 
from Coone — Co., 72 Grand St., New 
York City, $28.5 

Schedule No. “54363, Class 89, 1 sli 
foundry machine, delivery Wash., 


Co. 


roll, 


ee Nk) | 


GF i. 











229 Arch St., Philadel- 
phia, Penn., $140; Fairbanks Co., Colorado 
Bldg., Wash, D. C., $228; Manning, Max- 
well & Moore, 119 West 40th St., New York 
City, $141; Niagara Machine and Tool Co., 
683 Northland Ave., Buffalo, N. Y., $152. 
Schedule No. 54373, 90, 3 bench 
planers and 3 knives, delivery Wash., D. 
C., from Fairbanks Co., Colorado Blidg., 
Wash., D. C., $366.75; Kemp Machinery 
Co., 223 North Calvert St., Baltimore, Md., 
$289; Machine Tool Engineering Co., 149 
Broadway, New York City, $297; Manning, 
Maxwell & Moore, 119 West 40th St., New 
York City, $375; D. Nast Machine Co., 
Bourse Bldg., Philadelphia, Penn., $3 
Ee. L. Stringer Co., Baltimore, Md., $2 
alternate $350; J. 


D. Wallace & Co., 1 
West Jackson Blvd., Chicago, Ill., $305. 
Schedule No. 


53794, Class 116, 1 gear 
cutting machine, from Henry Prentiss Co., 
149 Broadway, New York City, $3658, al- 
ternate $3628, alternate, $2588. 

Schedule No. 


ot: Class 119, 8 
milling machines, delivery Newport, R. 
from Fairbanks Co., 


Colorado Bldg., Wash.., 
D. C., $716; Fox Machine Co., 1304 West 
Ganson St., Jackson, Mich., $912, alternate 
$705; Garvin Machine Co., New Jersey, 
$654 Manning, Maxwell & Moore, 119 
West 40th St., New York City, $624; D. 
Nast Machine Co., Bourse Bldg., Philadel- 
phia, Penn., $615; Henry Prentiss Co., 
149 Broadway, New York City, $720. 
Schedule No. 54724, Class 120, 10 air 
compressors, delivery f.o.b. cars, from_In- 
gersoll Rand Co., 11 Broadway, New York 
City, $54,216; Norwalk Iron Works, Water 
St.. N., Norwalk, Conn., $34,959; Pratt 
Iron Works, Dayton; Ohio, $57,010; Worth- 
ington Pump and Machinery Co., Homer 
Bidg.. Washington, D. C., $50,200; Rix 
Compressed Air and Drill Co., 505 Howard 
St., San Francisco, Calif., $31,710 
Schedule No. 53524, Class 122, (Item 1) 
lathes, delivery Pensacola, Fla., from 
Cincinnati Lathe and Tool Co., North St., 
Oakley (Cincinnati), $6306, part bid; Fair- 
banks Co., Colorado Blidg., Wash., D. C 
$7113, alternate $5431; Kemp Machinery 
Co., 223 North Calvert St., Baltimore, Md., 
$8394, alternate, $5149, $4496; Monarch 
Machinery Co., Sidney, Ohio, $4950; Man- 
ning, Maxwell & Moore, 119 West 40th St., 


from Berger Bros., 


Class 


54 
a 


plain 





New York City, $7410; D. Nast Machine 
Co., Bourse Blidg., Philadelphia, Penn., 
5775; Patterson, Gottfried & unter Inc., 
211 Center St., New York City, $5255; 
Pratt & Whitney, 436 Capitol Ave., Hart- 
ford, Conn., $6890: Rockford Tool Co., Har- 
rison Ave. and iith St., Rockford, IIL, 
$2400, part bid; Rahn Larmon Co., Spring 
Grove and Garrard St., Cincinnati, Ohio, 


$6866, part bid; South Bend Lathe Works, 


423-27 East Madison St., South Bend, Ind., 
$2922; Shepard Lathe Co., Canal and Jack- 
son St., Cincinnati, Ohio, $572, part bid; 
Willard Machine Tool Co., 3rd and Madison 
St., Cincinnati, Ohio, $4118, part bid; 


107-9 East Lombard 
$8684; Canedy-Otto 
Chicago, IIL, $2266, 


Aumen Machine Co., 
St.. Baltimore, Md., 
Machine Co., Toll St., 
part bid. 
Schedule No. 
makers’ turning 


54754, Class 124, 1 cabinet 
lathe, delivery Rockaway 
Beach, N. Y., from American Woodworking 
Machine Co., 591 Lyell Ave., Rochester, 
N. Y., $1084: J. A. Fay & Egan Co., John 
and Front St., Cincinnati, Ohio, $597, al- 
ternate $828; Olivery Machine Co., 50 
Church St., New York City, $965. 

Schedule No. 55784, Class 223, 1 drill 
grinder machine, delivery Wash., D. C. 
from Manning, Maxwell & Moore, i119 West 


40th St., New York City, $228. 
Schedule No. 54863, Class 315, one 60 
ton, steam locomotive, delivery White 


Plains, Md., 
win Locomotive Works, 
Grove St., Philadelphia, 


via Pope’s Creek, from Bald- 
Broad and $ ring 
Penn., $27,150; 
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alternate, $27,950; Climax Manufacturing 
Corry, Penn., $22,282; Harris Bros. 
West 35th and Iron St., Chicago, IIl.. 
22.500; H. K. Porter Co., Union Bank 
Bidg., Pittsburgh, Penn., $29,350. 


Schedule No. 53154, Class 1049, 6 selec- 
tive, geared head, engine lathes, delivery 
Newport. R. L, from Monarch Machine Co., 
Sidney, Ohio, $1779; Henry Prentiss Co., 
149 Broadway, New York City, $2071, al- 
ternate, $2137. 

Schedule a. 53144, Class 1050, 2 high- 
speed power hack saws, delivery Brooklyn, 
N. Y., from E. C. Atkins Co., 402-10 South 


Illinois St., Indianapolis, Ind., $135; Peer- 
less Machine Co., 1516 Racine St., Racine, 
Wis., $168; Racine Tool and Machine Co., 
1439 Junction Ave., Racine, Wis., $167; 
Henry Thompson & Son Co.. Chaple and 
Mill St.. New Haven, Conn., $270. 
Schedule No. 1899, Classes 443, 444, 445 


Classes 448, 449 and 450, 


and 446; presses; 
Classes 451, 452 453, 455 


boring machines; 


and 457 machines; Class 454, lathe: Class 
456 and 458, grinders; delivery Wash., D 
C., from Hoefer Manufacturing Co., 155 
Chicago St., ang rt, Ill, (443) $4437, 
(444) $7734; 448) e385, (450) $303, aiter- 
nate, 243; emp Machinery Co., 223 
North Calvert St., Baltimore, Md., (443) 
$5154, alternate $6370, 44) $4500, (445) 
$3815, (448) $469, (449) $6436, (450) 
$159. (452) $13.936, part bid, (455) $589, 
(457) $1708, alternate $1801, (458) $88, 
alternate $148; Manning, Maxwell & 
Moore, 119 West 40th St.. New York City, 
(443) (444) unit prices, (446) $3034, (448) 
$198, (449) $14.820, (450) $303, alternate, 
$308, (453) $767, alternate $1227, (455) 
$388, (456) $964; Sherritt & Stoer Co., 
Finance Bldg., Philadelphia, Penn., (443) 
$6102 (444) $6558, (445) $3344, (446) 
$2611, (448) $366, (449) $6328, (450) 
$377, (452) $22,120. (456) $735, (457) 
$1105, (458) $129: Machine Tool Engineer- 
ing Co., 149 Broadway, New York City, 
(443) $4509, alternate, $5463, (444) $8664, 
(448) $377. (449) $7571, (450) $371, (455) 
$740, (456) $736, alternate $1214, (457) 
$1077, alternate $1214; Sipp Machine Co., 
Keen St.. and Erie R. R., Paterson, N. J., 
(444) $8760; Ferracute Machine Co., East 
Commerce St., Bridgeton. N. J., (445) 
$3298; E. W. Bliss Co., Adams and Ply- 
mouth St., Brooklyn, N. Y., (446) $2915; 
Niagara Machine and Toc! Works, 683 
Northland Ave. Buffalo, N. Y., (446) 
$2125; D. H. Shell Co., Inc., Buffalo, N. Y.. 
(446) $3200; D. Nast Machine Co., Bourse 
Blidg., Philadelphia, Penn (448) $160, 
(450) $198, alternate $204, (455) $540. 
(458) $77, alternate $94; Lucas Machine 
Tool Co., East 99th St., and Lake Shore 


and Michigan Southern R. R., Cleveland, 
(449) $8267; ° Niles Bement & Pond, 111 
Broadway, New York City. (449) $9570, 
(452) $34,780; J. A. Fay & Egan Co., John 
and Front St., Cincinnati, Ohio, (451) 
$1404, (454) $1433, (455) $621, alternate 
$681; Newton Machine Tool Works, Inc., 
23rd and Vine St., Philadelphia, Penn., 
(452) unit prices; Landis Machine Co., 
Waynesboro, Penn., (453) $747, alternate 
$1262; American Woodworkin Machine 
Co., 591 Lyell Ave., Rochester, N. Y., (454) 
$1155. (455) $527; Advance Machinery 
Van Wert, Ohio, (455) $1483; D. B. Smith 
Machine Co., Smithville, N. J, (455) $434, 
alternate, $464; Brown & Sharpe Manu- 
facturing Co., Promenade St., Providence, 
R. L., (456) $1790; Cincinnati Milling Ma- 
chine Co.. Marburg ve. and Sout St.. 
Oakley (Cincinnati), Ohio, (456) $672, al- 
ternate, $820; Greenfield Tap and Die Cor- 
poration, Greenfield, Mass., (456) $213, al- 
ternate, $250, (457) $213, alternate, $250; 
McDonough Manufacturing Co., Eau Claire, 
Wis., (456) $775; Oakley Machine Tool: 
Co., piarbure Ave. and Baltimore & Ohio 
R. R. Oakley (Cincinnati), Ohio, (456) 
$912, alternate (457) $1130, 


alternate, $1340 Woods Engineering 











